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ABSTRACT
The objective of this investigation is to describe 
the Ostracoda of the Paria-Trinidad-Orinoco shelf, and to 
determine if the observed distribution patterns can be 
related to measured environmental factors. The study is 
based on specimens recovered from washed residues and 
picked slides from 147 stations sampled during the Orinoco 
Shelf Expedition in 1953.
The described fauna includes 133 species in 66 
genera, 6 molt groups, and 5 species of uncertain taxonomic 
designation. Of the species, 48 could not be related to 
previously described forms, and are considered to be new.
An analysis of variance was conducted at the 
specific and generic levels based on a model containing two 
discrete factors: lithology and transect, and two
continuous factors: water depth and distance from shore.
As water depth has previously played an important role in 
defining depositional environments, this factor was 
evaluated for the linear, quadratic, and cubic responses. 
Due to the unequal sample size, analyses were conducted 
using binomial data (presence/absence) -
Although a number of the taxa yield significant 
test results, no single environmental effect appears to be 
the controlling factor over the observed distributions.
xvi
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The bathymetric distributions of the taxa are 
presented in detail to enable comparison to past studies. 
In general, the following taxa appear to be more wide­
spread in their bathymetric range than has been previously 
reported (van den Bold, 1971b, 1974b): Bradleya,
Bythoceratina, Cativella, and some species of Krithe.
In addition, Parakrithe11a does not appear, in the present 
study, to belong to the deepwater fauna, as has been 
suggested (van den Bold, 1969b) . The variation in the 
bathymetric range and other preferences of the species 
of some of the studied genera suggests that care should 
be taken when drawing conclusions based on individual 
genera.
xvii
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INTRODUCTION
The Orinoco Expedition, undertaken by the Institute 
for Marine Geology of the University of Groningen and the 
Bataafsche Petroleum Maatschappij N. V., The Hague (Royal 
Dutch/Shell), involved two field excursions. The first in 
April to June-, 1952, focused on the Gulf of Paria, a 
shallow, nearly enclosed body of water that receives input 
from the open sea and rivers. The sedimentologic, 
hydrographic, climatic, and biologic data collected were 
discussed by van Andel and Postma (1954) in Volume I of 
the Reports of the Orinoco Shelf Expedition.
The second excursion, in March to May, 1953, 
dealt with the open shelves, which can be separated into 
two areas: 1) the topographically regular shelf between
the Orinoco and Essequibo Rivers, and 2) the topograph­
ically irregular shelf around Trinidad and north of the 
Paria Peninsula. Nota (1958) discussed the area located 
between, and influenced by, the Orinoco and Essequibo 
Rivers in Volume IX of the Reports of the Orinoco Shelf 
Expedition. Koldewijn (1958) discussed the tectonically 
affected Paria-Trinidad shelf , which receives only 
indirect terrestrial input from rivers, in Volume III of 
the Reports.
Volumes XV and V are biologic in scope, dealing
1
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with the foraminifera of the open shelves (Drooger and 
Kaasschieter, 1958), and the palynology of the Gulf of 
Paria and the area off the Orinoco delta (Muller, 1959), 
respectively.
The present study represents the sixth report in 
this series, and is devoted to the Ostracoda of the open 
shelves. The purpose of the study is to describe the 
distribution of the ostracodes in this area, and to 
determine if the observed patterns can be related to 
measured environmental factors. Since correct taxonomy 
is required for meaningful ecologic interpretation, a 
detailed taxonomic study was made.




The material for this study, which was collected 
from the Paria-Trinidad-Orinoco shelf in 1953, was 
obtained.from three sources. Royal Dutch/Shell provided 
washed residues (particles greater than 60p..) of grab 
samples and the tops of cores from 94 star ions. This 
material had originally been collected by three methods: 
1) a Van Veen-type grab that recovered the top 15 cm. of 
bottom sediment, 2) a punch corer that recovered cores 
8 cm. in diameter by a maximum length of 120 cm., and 3) 
a modified Kulleuberg piston corer that recovered cores 
4.5 cm. in diameter by a maximum length of 360 cm. (van 
Andel and Postrna, 1954). The variation in size of the 
supplied residues is considerable, ranging from less than 
a gram to about 34 grams.
Picked slides were provided by Royal Dutch/Shell 
and Dr. W. A. van den Bold of the Department of Geology 
at Louisiana State University. The slides borrowed from 
Shell represent the Ostracoda encountered during the 
picking of foraminifera for the study by Drooger and 
Kaasschieter (1958).
3
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The material constituting this study is summarized 
in Table 1. Figure 1 illustrates the distribution of 
these sample-types among the stations, and Appendix I 
' gives location, depth, and additional information for each 
station.
TABLE 1. Sample types used in the study.
Sample type Number of stations
Washed residue only 66
Washed residue and Shell slides 14
Washed residue and van den Bold
slides 10
Washed residue, Shell slides.
and van den Bold slides 4
Shell slides only 53
Total 147
It has been shown that a sample of 300 individuals
results in a 95% probability of recovering at least a
single specimen of a species having an abundance of 1% in
the population (Shaw, 1964; Imbrie et al., 1973). Ideally, 
therefore, 300 specimens should be counted for each 
station. However, the small volume of washed residue for 
many stations, and the limited number of specimens in the 
Shell slides made this goal unattainable.
When sufficient residue was available, at least
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300 specimens were selected; otherwise, the sample was 
picked clean of ostracodes. To pick the sample, material 
was spread evenly over a gridded picking tray and the 
ostracodes were removed to standard 60-square micro- 
paleontologic slides. Of the washed residues picked, 6 
were barren of ostracodes.
Identification of the fauna, which is discussed 
in the Systematic portion of this study, was based on 
numerous works, including those of Brady (1866 to 1911), 
van den Bold (1946 to 1977), Puri (1953, 1960), and 
Teeter (3.975). Applicable type material housed in the 
Henry V. Howe Collection at Louisiana State University 
was studied.
Maps of the study area were generated using the 
CALFOEM Version 1.1 conf ormant map program (Harvard 
University, 1972) as applied at Louisiana State University.
Photomicrographs of the specimens were taken by 
the author on the JEOL Scanning Electron Microscope in 
the Geology Department at Louisiana State University, 
using 4X5 inch Kodak Tri-X Ortho sheet film.
Statistical Procedures
The taxa identified from the samples include 133 
species in 66 genera, 6 molt groups, and 5 species of 
uncertain taxonomic designation. The number of specimens 
recovered ranges from zero at 6 stations to over 300 at 
27 stations. Appendix II lists the occurrences of the
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
6
taxa and the total number of specimens per station. Counts 
were based on valves, with complete carapaces counted as 
2 valves. Both molts and adults were counted.
An analysis of variance was conducted based on a 
model containing two discrete factors: lithology and
transect, and two continuous factors: water depth and
distance from shore (see Appendix I).
Due to the role water depth has played in defining 
depositional environments, this factor was evaluated for 
the linear, quadratic, and cubic responses. The depth of 
the samples ranges from 6-116 fathoms (11-212 m.), and 
can be used to place the samples into the standard 
bathymetric environments as summarized in Table 2.
TABLE 2. Sample distribution among the bathymetric zones.






Two geographic factors were analyzed. Transect, 
one of these factors, is essentially a measure of northwest 
to southeast location. The 24 transects, which have been 
numbered for the present study, are the same as those used
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by Nota (1958), Koldewiin (1958), and Drooger and 
Kaasschieter (1958), with a few minor changes (Fig. 2).
Transect 4 (DC) was lengthened to include stations 
292 to 295. Barren stations were not used in the 
analysis and, therefore, were not included in the tran­
sects. As a result, transect DP was eliminated. Stations 
from that transect which contained ostracodes were 
included in adjacent transects. Some samples off the 
Essequibo River were not available for the present study. 
Therefore, several of the transacts in that area are 
shortened.
The second geographic factor analyzed, distance 
from shore, is closely related to depth on the Orinoco 
shelf . In the Paria-Irinidad area, the irregular topo­
graphy appears to result in less correlation of these 
factors.
Lithologic determinations were based on the studies 
of Koldewijn (1958) and Nota (1958), as simplified by 
Drooger and Kaasschieter (1958). Eight sediment types 
were recognized, with the samples distributed among these 
types as summarized in Table 3.
The reduction in the number of samples analyzed 
is the result of several factors:
1) As only one sample occurs in lithology 8,
klintite, this station was eliminated from the 
analysis.
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FIGURE 2* Transeots used to sample the Paria-Trinidad-Orinoco shelf (after















TABLE 3. Sample distribution among the sediment types.
Sediment type Numeric designation No... of samples No. of analyzed samples
Pelite 1 28 27
Pelite rich in silt 2 17 10
Calcarenitio pelite 3 24 24
Calcarenitic sandy pelite 4 14 14
Calcarenitio sand 5 41 41
Very politic calcarenite 6 14 14
Sandy pelitic calcarenite 7 8 8




2) As both stations on transect 22 (DL) occur in 
lithology 2, pelite rich in silt, these samples 
were eliminated from the analysis.
3) As one station (1013) in lithology 1 and five 
stations (1035, 1051, 1094, 1096, 1098) in 
lithology 2 are barren, these stations were 
eliminated from the analysis.
The linear additive model is:
Yijk - H +1± + tj + + e3("i:k'“)3
+ V dijk-a> + eijk • * ere
Y . = die frequency of occurrence of a given taxon fromJ the kr“- sample (k=l, 2 , __, n; n = the total
number of samples in which the taxon occurs) from 
the j tk transect and i ^  lithology
{i - the effect common to all individuals
1- * the effect of the i lithology (i = 1, 2, — , a)
tj = the effect of the j transect (j = 1, 2, — , b)
3c = the partial regression coefficients of the frequency 
of occurrence of the taxon on the water depth holding the effects of lithology, transect, and distance 
constant (c = 1, 2, 3? linear, quadratic, and cubic)
3, = the partial regression coefficient of the frequency 
of occurrence of the taxon on the distance from shore 
holding the effect of lithology, transect, and depth 
constant
trfaw . - the water depth for, the k sample from the j 
-J transect and the i ^  lithology
w = the mean water depth for all samples in the analysis 
of the taxon
d.... = the- distance from shore for the k^1 sample from the 
jth transect and the i ^  lithology
d = the Titeari distance from shore for all samples in the 
analysis of the taxon
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eXJK
2= the random error NID (0, <J )
The analysis of variance table for this model is: 
ANOV
This type of model has been discussed by 
Christopher and Hart (1971) and Schilling and Hart (1973) .
The GLM procedure of SAS 1979 (Barr et al.) was 
used to conduct the analysis. As the factors included in 
tie model appear to be correlated, Type III sums of 
squares were calculated.
and generic levels. This procedure allows specific 
conclusions to be drawn for Caribbean species, and more 
general conclusion to be drawn for wider ranging genera. 
The data were analyzed for the presence/absence of taxa 
(binomial) and for proportional values of taxa 
(normalized to 100%, where Total 2 10).
Sources degrees of freedom
Total N - 1
lithology a - 1








Analyses were conducted for taxa at the specific
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Appendix III gives the statistical analyses, 
showing for each taxon whether significant effects do or 
do not exist for the lithologies, transects, depth, and 
distance from shore.




The study area encompasses the Paria-Trinidad- 
Orinoco shelf and slope, from the Testigos Islands, 
Venezuela, at about 63° west longitude, to th.e Essequibo 
River, Guyana, at about 57° 30’ west longitude. The 
topographic and sedimentologic aspects of this 700 km. 
long area are most conveniently discussed in two parts, 
corresponding to the studies of Koldewijn (1958) and 
Nota (1958).
Koldewijn discussed the -area north of the Paria 
Peninsula and around Trinidad, which he divided into the 
Cumberland area, the North Paria-Trin idad area, and the 
East Trinidad area. Nota dealt with the area between the 
Orinoco and Essequibo Rivers. The following discussion 
is primarily based on these two studies.
Shoreline (Fig. 1)
Along the Orinoco shelf coastline, which occurs 
off the Pre-Cambrian Guyana Shield, the major features are 
the 300 km. long, wedge-shaped Delta Amacura (Orinoco 
River delta) and the smaller Essequibo delta. Minor 
rivers in this area exhibit westward deflection as they
13
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reach the coastline, due to the prevailing longshore 
drift. Along the Guyana 'coast, the anoint of suspended 
sediment transported annually in the longshore drift has 
been estimated at 150-200 million tons (Demerara Coastal 
Studies, 1962). Cheniers, low, sandy beach ridges that 
parallel the shoreline, have developed on the marsh soils 
west of the rivers by this current and the Northeasterly 
tradewinds.
The Serpent's Mouth, a channel leading into the 
Gulf of Paria, separates Trinidad from the Orinoco delta. 
The northern coastline of the study area is bordered by 
the Cordillera de la Costa (maximum elevations greater 
than 1000 m.), with the structurally controlled Dragon's 
Mouth acting ass a second opening to the Gulf of Paria.
Shelf Topography (Fig. 1)
The entire shelf has an average width of about 80 
km. with the narrowest area, about 50 km., occurring north 
of Galera Point, Trinidad. The shelf slope is low, with 
a gradient generally less than 1°.
In the Guyana area, the shelf break occurs in a 
water depth between 55-65 fathoms, while in the East 
Trinidad area the break occurs at a water depth of about 
45 fathoms. The break is obscured off the Orinoco River 
and off eastern Trinidad in the vicinity of Emerald Shoal 
and Delaware Bank. Koldewijn (1958) considered these 
shoals to be bioherms of Recent age that represent the
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submarine continuation of the Central Range of Trinidad.
The shelf break occurs in water depths of about 95 fathoms 
north of Trinidad and at 57-67 fathoms in the Cumberland 
area.
Orinoco shelf
The Orinoco shelf is characterized by the two 
river deltas, which are limited in their extent across the 
shelf. The Essequibo delta sediments are restricted to the 
area bordered by the 10 fathom contour, while the Orinoco 
delta is broader, extending to the 30 fathom contour. A 
submerged tidal flat of early Recent age, 8,000 years 
before present-, occurs adjacent to the Essequibo delta 
(Nota, 1958). This tidal flat consists of a submarine 
ridge, 11 km. wide aid 5 fathoms above the surrounding 
area, that parallels the coastline, and a shoreward basin, 
about 25 km. wide, that is possibly channeled.
The outer shelf, which is terraced in the south­
eastern area possibly due to lower sea level still-stands 
(van Andel and Sachs, 1964), bears numerous isolated, 
topographic highs between 45-65 fathoms. These 
prominences, described by Nota (1958) as: bioherms, can 
be up to 200 m. wide and 4-5 fathoms above the surroundings. 
They <*-an occur singly or in complexes , and can have 
adjacent, broad depressions up to 2 fathoms deep. The 
greater depth at which these ’’bioherms" occur off the 
Orinoco .(50-60 fathoms, rather than 45-50 fathoms as off
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the Essequibo), has been taken by Nota (1958) to indicate 
subsidence in the Orinoco delta area.
There is some controversy concerning the exact 
nature of these shelf-edge features. Shepard (1967), who 
did not offer any definite opinion on the origin of these 
structures, suggested that they are probably not diapiric 
since their great distance seaward of the river delta 
would limit the amount of differential pressure experi­
enced. Based on samples obtained from pipe dredgings, 
Squires (1963) suggested that these prominences, and a 
more continuous structure west of the Orinoco termed the 
Orinoco wall, do not represent drowned coral reefs.
Squires favors the possibility of a bar, formed at a lower 
sea-stand, that is slowly growing through calcareous algal 
activity".
The area of the shelf break is topographically 
irregular, possibly due to subaerial erosion and turbidity 
abrasion. A shoreward deflection of the slope contours 
between stations 1026 and 1027 suggests a submarine 
canyon, possibly associated with the old mouth of the 
Orinoco (Nota, 1958).
Paria-Trinidad shelf
The East Trinidad shelf is characterized by 
"bioherms,M including Emerald Shoal and Delaware Bank. 
North of Trinidad and south of Tobago, an elongate 
depression occurs; while a shallow platform, bordered by
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the 20-25 fathom contours, is developed along the north 
coast of Trinidad. The shelf in this area is relatively 
steep between 45-65 fathoms, sloping toward the deep area 
off the Dragon's Mouth. A conspicuous, broad, east-west 
trending ridge borders this deep central area in the 
northwest. Two hills north of the Paria Peninsula are 
possibly small, submarine volcanos (Koldewijn, 1958).
The shelf in the Cumberland area is topographically 
irregular, with drowned coral colonies in the area of 
stations 1211 to 1214 (Koldewijn, 1958).
Water Mass Character is tics
Orinoco River
Since the Orinoco River is one of the main sources 
of Recent sediments in the study area, some facts dealing 
•with this river, and comparison to two important rivers 
outside the study area, are presented in Table 4.
Currents
The North Equitorial current dominates the observed 
flow of oceanic waters in the study area (Fig. 3). This 
current bifurcates southeast of Trinidad, where waters 
enter the Gulf of Paria via the Serpent’s Mouth or 
continue around Trinidad. As tie waters exit the Gulf of 
Paria via the Dragon's Mouth, they join the westward flow 
over tie Paria-Trinidad shelf. A counter-current that 
flows eastwardly along the north coast of Trinidad is also 
developed (van Andel and Postma, 1954). In addition,
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TABLE 4. Data on the Orinoco River with comparisons to 
the Mississippi and Amazon Rivers.
Length of the Orinoco 2,560 taa^
Surface area of the drainage basin 944,000 km^
Average gradient, lower 1,500 km. 1:15,000^
Rainfall for the Orinoco delta 223 cm/yr.^
Rainy season June to December^
Llanos (low alluvial plain 
forming 2/5 of basin) flooded April to October2
Discharge of the Orinoco 54X1010m?/ yr.3
Discharge of the Mississippi 50X1010m?/ yr.'3
Discharge of the Amazon 55X101:Lm?/ yr . 3
1 - van Andel and Pos-tma, 1954
2 - van Andel, 1967
3 - Data compiled by van Andel, 1967 from various sources
















• IHINIMO « •
FIGURE 3* Flow pattern of the North Equitorial Current aoross the Paria
Trinidad-Orinooo shelf (after van Andel, 1967).
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van Andel and Postma recognized the development of a 
bottom current of oceanic water that flows into the Gulf 
through the Dragon's Mouth. Some relevant values for 
current velocities are summarized in Table 5. It should 
be kept in mind that friction results in lower bottom 
velocities.
Tides and wave action are responsible for the 
water patterns observed nearshore. The Northeasterly 
tradewinds, which affect wave action, have recorded values 
of 5-6 beauforts off the Guyana coast from January to 
March (Reyne, 1961). Van Andel (1967) has noted that the 
tidal range (Table 5) is small in comparison to -die river's 
high stage-low stage difference, which measures 360 cm. at 
mid-delta and 940 cm. at Barrancas (about 185 fan. upstream).
Van Andel a-nd Postma (1954) have established that 
estuarine circulation develops during the rainy seasons.
The combined action of the tides and North 
Equitorial Current in large part controls the sediment 
distribution observed in the study area.
‘ Turbidity
Turbidity was measured, via a Secchi disc, during 
the Orinoco Shelf Expedition. On the Orinoco shelf, the 
lowest values are found adjacent to the rivers, measuring 
less than 2 m. off the Orinoco and less than 5 m. off the 
Essequibo (Nota, 1958). Readings of greater than 10 m. 
occur within the 15 fathom contour off the Essequibo.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
21
TABLE 5. Data on current velocities and tidal ranges 
in the study area.
Surface velocity at the Serpent's Mouth 100 cm./sec.^
Surface velocity at the Dragon’s Mouth >100 cm./sec.^
Surface velocities over middle and
outer shelf - - - spring 50-75 cm./sec.£
fall 25-40 cm./sec.£
North Equitorial Current velocity at
200 m. depth >26 cm./sec.^
Tidal current velocity, north coast
Guyana 50-150 cm./sec. ̂
Mean tidal range - - - Boca Grande 160 cm.^
Mid-Orinoco delta 120 cm.^
Barrancas 60 cm.^
Amplitude of vertical tide - - open
ocean north of Trinidad £-0-50 cm. ̂
Serpent's Mouth 150 cm.^
1 - van Andel and Postma, 1954
2 - Fuglister, 1951
3 - Koldewijn, 1953 - estimation made by Postma
4 - Reyne , 1961
5 - van Andel, 1967
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However, off the Orinoco, values remain between 5 and 10 
m. in water nearly 60 fathoms in depth. At this depth, 
the material would not be stirred up from the bottom, but
rather, would still be in suspension from the Orinoco
(Nota, 1958).
Turbidity in the coastal areas of the Paria- 
Trinidad shelf is comparable to that of the Orinoco shelf. 
Readings measure 7.5 m. off the Paria Peninsula, and range 
from 2-4.5 m. off the north coast of Trinidad (Koldewijn, 
1958). The turbidity in the deeper areas of the Paria- 
Trinidad shelf, however, appears to be considerably lower 
than for the Orinoco shelf. Van Andel and Postma (1954) 
stated that a visibility of 30 m. or more occurs some 30
to 50 miles north of tie Dragon’s Mouth.
' Temperature and Salinity
Temperature and salinity data for the open shelves 
were not provided in the works of Nota and Koldewijn. In 
general it can be stated that the study area involves 
tropical, normal marine conditions. As the present study 
is essentially concerned with the nature of these factors 
near the bottom, the following data provided by van Andel 
and Postma (1954) from the Dragon’s Mouth, have some 
relevance:
1) below 50 m. salinities are somewhat irregular, 
but average about 19,5% chlorinity and
2) below 50 m. temperatures are constant at about 
18*c.




The sedimentologic data presented by Nota (1958) 
and Koldewijn (1958) were based on a classification scheme 
used by Kruit. This scheme is based on component values 
of 5% and 30%. A component that represents greater than 
30% of the total is indicated by a noun; whereas, two or 
more components, each representing greater than 30%, are * 
ranked in order of importance with calcareous sediment 
ranking above pelite, which ranks above sand. The highest 
ranking component is designated as the noun, with the others 
becoming adjectives with the qualifier "very.”
Components representing 5-30% of the total are 
designated as adjectives, while components representing 
less than 5% are not mentioned.
The following terms require special mention:
1) pelite is used for terrigenous material less 
than 50 p.. in size,
2) klintite is used for the rock designated as 
bibhermal, and
3) calcareous material in the sediments is of 
skeletal origin.
23
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
24
Pis tribution (Fig. 4)
Orinoco shelf
Nota recognized three general sedimentologic areas 
on the Orinoco shelf: nearshore pelites, middle shelf
calcarenitic and sandy deposits, and outer shelf and upper 
slope pelitic to sandy calcarenites.
Pelites - The pelites,-which represent areas of 
active sedimentation, are the only sediments that are being 
deposited beyond the 20 fathom contour. Recent sands are 
restricted to the area less than 10 fathoms in depth, while 
Recent silts are generally restricted to the area less 
than 20. fathoms in depth.
Off the Orinoco, the pelites, which extend to 35 
fathoms, are laminated and silty in waters less than 20 
fathoms, and are more homogenous and clayey {up to 80%) 
in waters between 20-25 fathoms.
Off the Essequibo, silty pelites, with sand lenses, 
are restricted to the area bordered by the 10 fathom 
contour. In both areas, these sediments are characterized 
by the presence of pyrite, plant remains, and poor faunal 
development.
Sandy middle shelf sediments - Off the Essequibo, 
this sediment zone ranges from 10-50 fathoms and can be 
divided into two subareas: 1) a fine-grained, sandy and
pelitic submarine ridge at 12 fathoms, and 2) fine to 
coarse sands between 20-50 fathoms.

















FIGURE 4. Distribution of substrate types on the Paria-Trinidad-Orinoco shelf 




The sediments of the submarine ridge consist of 
early Recent, well-sorted, fine-grained sands with an ad­
mixture of Recent pelite. The sediments are essentially 
structureless and contain glauconite.
The sands occurring from 20-35 fathoms are well- 
sorted, fine-grained, and contain varying amounts of 
calcareous material and pelite. Note (1958) mentioned 
that a mixture of Recent and sub-Recent faunal material 
occurs in this area.
Further offshore, from 35-50 fathoms, the sediments 
ate of similar composition but are medium to coarse grained. 
Some of the faunal material in this area is also sub- 
Recent .
Off the Orinoco, this zone ranges from 30-50 
fathoms and can be divided into two subareas:
1) calcarenitic sandy pelites occurring from 30-40 fathoms, 
and 2) fine-grained calcarenitic sands occurring from 
40-50 fathoms.
The calcarenitic sandy pelites are mottled, due 
to burrowing, and are sparsely glauconitic.
The calcarenitic sands, which are thinly deposited 
over, the outer shelf area, contain some reworked micro­
fauna (Nota, 1958). An anomaly in the distribution 
pattern of this sediment type occurs at stations 1085,
1086, and 1173 , where the sands extend onto the upper 
slope.
The sands and pelites of the middle shelf area
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have been derived from different sources. The pelites are 
being 'supplied by the rivers; while the relict sands were 
deposited about 11,000 yrs. before present, when sea 
level was 40 fathoms lower. The environment of deposition 
of the sands is thought to be fluviatile to fluviomarine 
(Nota, 1958) . The shelf-edge "bioherms” would also be 
a product of this time.
Rejuvenation of streams with the lowering of sea 
level, could account for the amount of sand-sized material 
present in this area (Nota, 1958). Nota concluded that 
these middle shelf sediments have been very slowly 
reworked and redeposited over the last 5,000-6,000 years.
Outer shelf and Tipper slope pelitic to sandy 
calcatenites - The surface sediments in this area, which 
lie in water deeper than 50 fathoms, are generally rather 
thin, except in areas adjacent to outcropping Pleistocene 
rock. It appears that this area is essentially one of nil 
net deposition.
The thin veneer of calcarenitic sediment overlies 
pelites, much like those presently being deposited off the 
deltas. This: two-fold zonation suggests an even lower 
stand of sea level, with, present nearshore conditions 
displaced to the outer shelf (Nota, 1958).
Paria-Trinidad- shelf
East Trinidad Area - This area is dominated by 
calcarenites and sands, except for the extreme southeastern
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area which is a continuation of the Orinoco middle shelf 
calcarenitic sandy pelites.
The sediments of the area were deposited in delta 
marsh, fluviomarine, and littoral environments, possibly 
associated with the Macareo River during the last Pleisto­
cene low sea-stand (Fig. 5). Koldewijn (1958) proposed 
that a large portion of the East Trinidad area was 
subaerially exposed at that time, based on the presence of 
wood fragments, certain pollen type, and fluviatile 
sediments in cores (example - core from station 1109). 
Koldewijn also described numerous "bioherms" in this area, 
which presumably developed with rising sea level.
The sediments in this area are being slowly 
reworked. However, transportation is limited, as Koldewijn 
(1958) observed by the rather sharp boundaries between 
heavy mineral zones he described on the shelf.
The outer shelf and upper slope sediments are 
continuous with those of the Orinoco shelf.
North Paria-Trinidad area - To the west of Tobago, 
calcarenitic pelites pass fntn a. pure pelite area.
Koldewijn (1958) has determined by heavy mineral analysis 
that the sand supplied by Trinidad and Tobago remains 
close to shore, with very little reaching the open shelf.
The source of pelite for this large portion of the 
northern shelf is the Orinoco River and other eastern 
rivers, including the Amazon (Reyne, 1961). This suspended
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material enters the Gulf of Paria or is carried around 
Trinidad, largely by-passing the East Trinidad area. To 
the west of Tobago, deeper waters are found on the shelf, 
and wave turbulence cannot prevent deposition. The 
material that enters the shallow Gulf of Paria (depths 
less than about 7 fathoms) is kept in suspension or 
stirred-up by waves (Koldewijn, 1958). The pelite is then 
deposited in the deeper waters off the Dragon’s Mouth.
The presence of pelite along the north coast of 
Trinidad is the result of the extremely abundant sediment 
supply, some of which is carried by the eastern counter- 
current. The pelite tongues extending into the Cumberland 
area result: from the flow of the North Equitorial Current 
(Koldewijn, 1958).
The area to the north and west of the pelite con­
sists of pelitic calcarenites. It appears that most of 
the suspended material rounding Trinidad is deposited soon 
after reaching the leeward side of Tobago, and the sus­
pended material reaching the shelf via the Gulf of Paria 
is deposited soon after reaching the shelf.
Crnwhe-rlarid area - The sediments in this area are 
less terrigenous than: those to the east. It appears that 
any suspended material that reaches the shallow Cumberland 
area is kept in suspension by wave action (Koldewijn,
1958).
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Special Features of the Sediment
Glauconite
Glauconite is restricted to the sandy and 
calcarenitic sediments. Nota (1958) found the mineral to 
be abundant in the 12 fathom ridge off the Essequibo River. 
Stations in which glauconite was observed in ostracodes in 
the present study include: 295, 1000-1004, 1006, 1011,
1021, 1047, 1192, 1196, 1202, 1203, 1210, and 1211.
Pyrite
Pyrite is restricted to the pelitic regions, where 
it often occurs in the shells of microfossils (Nota, 1958; 
Koldewijn, 1958). Stations in which pyrite was observed 
in ostracode valves in the present study include 1142 and 
1066.
Organic matter
Data on the sediment content of organic carbon and* 
nitrogen were provided by Koldewijn (1958) and Nota (1958) . 
The ranges observed for the Orinoco shelf are: organic
carbon - 0.1-0.84% and nitrogen - 0.025-0.157%. The ranges 
observed for the Paria—Trinidad shelf are: organic
carbon - 0.13-1.2% and nitrogen - 0.015-0.220%.
The highest values occur in fine-grained, near­
shore, terrigenous sediments where oxidation is limited. 
Nota (1958) observed this situation off the two rivers, 
where the C/N ratio associated with the Orinoco (about
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6.5) was higher than that of the Essequibo (about 5.5).
The higher rate of sedimentation off the Orinoco allows 
for less oxidation of organic material.
The sources of the organic material are terrestrial 
plants and plankton. Koldewijn (1958) suggested that the 
distribution pattern of organics observed on the Paria- 
Trinidad shelf indicates that the organic material is being 
supplied by currents from the Gulf of Paria. Van Andel 
and Postma (1954) gave higher C/N ratios (6.8-13.4) for 
the Gulf of Paria than those observed on the open shelves.
Conclusions
It has been concluded that the only active sedi­
mentation occurring in the study area is pelite deposition. 
The Recent age of this material has been documented by 
pollen analysis (Muller, 1959).
The surface sediments in the Paria-Trinidad- 
Orinoco area are largely controlled by wave turbulence and 
current action; with erosion and transportation, rather 
than lack of sediment supply, being of prime importance.
The limited deposition occurring in the area from the 
middle shelf to the upper slope is the result of periods 
of deposition alternated with periods of erosion, possibly 
related to heavy storms. Once sediment has been stirred- 
up, the westward currents can transport it over limited 
distances. The balance between deposition and erosion 
appears to vary from place to place, possibly due to
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topographic differences (Nota, 1958). Details of this 
topic have been discussed by Nota (1958) and Koldewijn 
(1958).
The areas of active deltaic sedimentation on the 
Orinoco shelf are of limited areal extent. The clayey 
pelites of the Orinoco River, which van Andel (1967) 
equates to the normal bottomset delta beds, form only a 
narrow band parallel to the coastline. The currents and 
tides prevent extensive deposition onto the middle shelf; 
with the suspended material carried into the Gulf of Paria 
and deposited there or on the Paria-Trinidad shelf, or 
carried offshore and deposited in deep water (van Andel, 
1967).
Rates of sedimentation in the study area range 
from zero net accumulation to about 14 cm./lOO yrs. Areas 
of little or zero net accumulation include station 1026, 
located on the slope, where Pleistocene material (radio­
carbon age - 17,620* 600 yrs.) occurs at the surface 
(Muller, 1959) . Muller determined rates of sedimentation 
during the past 7,000 yrs. for two stations, based on
pollen analysis, as follows:
1) station 1024 - 9 cm./100 yrs.
2) station 1215 - 14 cm./lOO yrs.
Koldewijn (1958) determined rates of sedimentation 
since the Pleistocene for these same stations, based on 
echo soundings of the top of the Pleistocene, as follows:
1) station 1204 - 8 cm./lOO yrs.
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2) station 1-215 - 8 cm./lOO yrs.
The discrepancy observed for station 1215 has 
been explained by Muller as being the result of the 
different periods of time considered by the two authors 
to arrive at the values. A shift in the Orinoco discharge 
to the west about 700 yrs. before present (van Andel and 
Postma, 1954) has increased the sediment supply to this 
area within the late Recent.





The earliest taxonomic studies involving Caribbean 
Ostracoda are the works of Brady. His reports published 
in Les Fonds de la Mer (1868-1871) include species from 
New Providence and Turk's Island, Bahamas, Cuba, Haiti, 
Brazil, and Colon-Aspinwal 1, Panama. In the HMS Challenger 
reports, Brady (1880) included species recovered off 
Bermuda and Culebra, Puerto Rico.
The next study from the Caribbean was slightly 
more ecologic in nature, dealing with hyper- and hyposaline 
ostracodes. This work, by Klie (1933, 1939) involves the 
islands of Arriba, Bonaire, and Curacao.
A study of particular relevance to the present work 
was presented by Keij (1954) in the Gulf of Paria publica­
tion of van Andel and Postma. Keij briefly described and 
figured the ostracodes recovered from the Gulf samples.
Van den Bold (1946 to 1977) has undoubtedly made 
the most significant contribution to the knowledge of 
Caribbean Ostracoda, particularly the fossil forms. In 
addition, he restudied some of Brady's areas, and listed 
Recent fauna from several other Caribbean sites.
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Numeric key for Figure 6.
1 - Hulings, 1967 27 - Brady, 1869
2 - Tressler, 1949 28 - van den Bold, 1966d
3 _ Puri and Hulings, 1957 29 _ Ishizaki andGunther, 1974
4 - Puri, 1960 30 - Klie, 1933, 1939
5 - Benson and Coleman, 1963 31 - van den Bold, 1964,
6 - Keyser, 1975, 1977 1966b
7 - Benda and Puri, 1962 32 - Keij, 1954
8 - Hulings and Puri, 1964 33 - van den Bold, 1963b
9 - Koraicker, 1968 34 - Brady, 1880
10 - Curtis, 1960 35 - Baker and Hulings,
11 _ Kontrovitz, 1976 36 - van den Bold, 1975a
12 - Tressler, 1954 37 - Brady, 1870
13 — van Morkhoven, 1972 38 - van den Bold, 1975c
14 Maddocks, 1974 39 - Koraicker, 1961,
15 - Swain, 1955 1963
16 - Engle and Swain, 1967
17 - King and Koraicker, 1970
18 - Garbett and Maddocks, 1979
19 - Krutak, 1971
20 - Morales, 1966
21 - van den Bold, 1977a
22 - Teeter, 1975
23 - Hartmann, 1959
24 - Swain and Gilby, 1967, 1974
25 - Swain, 1969
26 — Brady, 1866
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In 1966 van den Bold presented a study from Colon 
Harbour (one of Brady's study areas) and Las Minas Bay, 
Panama. The fauna collected near another of Brady’s 
areas, Santiago de Cuba, was listed along with the Recent 
fauna of Habana-Mantazas, Cuba (van den Bold, 1975c).
Lists of Recent ostracodes have been given by van den Bold 
for the following areas: Trinidad (van den Bold, 1963b),
the north coast of Venezuela (van den Bold, 1964, 1966b), 
Port-au-Prince Harbour* Hispanola (van den Bold, 1975a), 
and off Jamaica and the Alacran reef (van den Bold, 1977a).
In the 1960's a number of papers appeared that 
dealt not only with taxonomy, but also with ecologic infor­
mation. Kornicker (1961, 1963) included such information 
on the Bairdiinae and Cytherellidae of Bimini, Bahamas.
Baker and Hulings (1966) dealt with the entire fauna* both 
living and non-living, encountered in samples around Puerto 
Rico and recognized five ecologic assemblages. The ecologic 
factors considered to be of prime importance include sedi­
ment type, organic carbon content, and water depth. The 
authors noted that the dominant family in the study area 
is Trachyleberididae, and the dominant genera are Bairdia 
and Xesroleber is.
Three fairly recent taxonomic and ecologic studies 
(Morales, 1966; Krutak, 1971; Teeter, 1975) have involved 
a-r&afi that experience variable salinity. Based on living 
and non-living specimens, Morales (1966) recognized three 
ostracode assemblages: 1) oyster bank, 2) lagoon, and
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3) washover delta, in Laguna de Terminos, Campeche, Mexico. 
The ecologic factors considered in the study are tempera­
ture, depth, salinity, sediment type, carbonate content, 
turbidity, and submerged vegetation. It was concluded that 
the ostracodes are concentrated at the contact between the 
clear, vegetated areas and the turbid, poorly vegetated 
areas.
Krutak (1971), working further west in Mexico at 
Laguna Mandingo, Veracruz, discussed biologic, physical, 
and chemical pressures affecting this brackish community.
Teeter (1975) studied living and non-living 
ostracodes from Belize, where he recognized three major 
biofacies. These biofacies include: 1) an assemblage of
low to variable salinity, shallow water, low diversity, 
and high dominance, which can be divided into the Chetumal 
Bay biofacies and the Southern-nearshore biofacies, 2) an 
assemblage of deeper water, normal to near normal salinity, 
and fairly low diversity- the Main lagoon biofacies, and
3) an assemblage of shallow, normal marine waters, high 
diversity, and low dominance- the Carbonate platform 
biofacies.
Gulf of Mexico
The Holocene studies of this area can be divided 
into those off Texas, those near the Mississippi delta, 
and those off West Florida.
Most of the Texas studies have dealt with the fauna
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and ecology of the bays. In 1955. Swain initiated this 
work by describing the living and non-living ostracoda of 
three facies in San Antonio Bay, Texas. Swain concluded 
that the ostracodes of these facies: 1) the bay, 2) the
fluvial and prodelta, and 3) the open gulf, are controlled 
by salinity and food supply. Engle and Swain (1967) con­
tinued this type of study at Mesquite Bay, Aransas Bay, 
Copano Bay, and St. Joseph Island, where they recognized 
three principle biofacies.
In 1970, King and Koraicker described the living 
ostracodes of Copano Bay, Redfish Bay, and Upper Laguna 
Madre. The distribution of the species in the described 
biofacies was concluded to be controlled by salinity, 
temperature, and substrate.
The most geographically comprehensive study of the 
Texas Bays is that by Garbett and Maddocks (1979). The 
authors recognized five biofacies: 1) upper bay, 2) mid­
bay, 3) lower bay, 4) inlet, 5) and oyster reef, in which 
distribution is controlled by salinity and substrate.
The open waters of the northwestern Gulf were 
studied by Tressler (1954) . Some information was included 
on the bathymetry of the 54 species described.. Later, van 
Morkhoven (1972) gave more detail on the bathymetric 
distribution of the Gulf of Mexico genera.
The benthlc ostracodes of the Flower Garden Bank, 
in the northwestern Gulf, were described in a preliminary 
fashion by Maddocks in 1974.
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Two studies (Curtis, 1960; Kontrovitz, 1976) 
involve the ostracode fauna associated with the Mississippi 
delta. Curtis (1960) described inshore and offshore 
biofacies of the East Mississippi delta, relative to their 
environmental energy levels. On the Louisiana shelf, west 
of the delta, Kontrovitz (1976) recognized five assemblages, 
based on non-living ostracodes, that are related to depth 
and sediment size.
The deeper waters of the northeastern Gulf were 
the site for a study by Koraicker (1968) on bathyal 
Myodocopids.
Two of the studies from the Holocene of the west 
coast of Florida are primarily taxonomic. The study by 
Tressler (1'949) is restricted to Dry Tortugas, while the 
study by Puri (1960) includes localities that encompass 
the entire west coast.
Many of die areas studied by Puri (1960) had 
previously been studied by Hulings (1958) and Puri and 
Hulings (1957) for ecologic information. In 1957, Puri 
and Hulings described a southern carbonate province and 
a northern clastic province for this area, with food supply 
acting to control ostracode distribution.
Benda and Puri (1962) worked in the southern 
carbonate area, where they described the distribution of 
living and non-living benthic forarns and ostracodes. The 
distribution of ostracodes among four assemblages:
1) marsh river, 2) lagoon, 3) mangrove, and 4) open gulf,
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was determined to be controlled by numerous factors such 
as organic carbon content and grain size of the sediments, 
salinity, temperature, and topography. This study is of 
particular interest as it involves information on two 
microfaunal groups.
Benson and Coleman (1963) sampled considerable 
portions of the shelf along western Florida, concluding 
that depth is the primary ecologic factors influencing the 
observed ostracode distribution. In addition, they 
recognized a third facies, the back-reef lagoon of Florida 
Bay, to be added to the previous two facies of Puri and 
Hulings (1957). The entire west coast of Florida was 
further studied by Hulings and Puri in 1964, where they 
recognized five assemblages in waters less than 65 m. 
deep.
The most recent studies from Florida have been 
those of Keyser (1975, 1977) dealing with living ostracodes 
in the southern mangrove swamps. As salinity and sub­
strate appear to be controlling factors in this area, five 
ostracode associations have been named based on salinity 
regimes.
Atlantic Ocean
The only study off the Atlantic coast of North 
America that is far enough south to possibly contain any 
forms found in the present study, is that of Hulings (1967). 
Tn that study, non-living ostracodes of three depth zones
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were described from the area between Cape Hatteras, North 
Carolina, and Jupiter Inlet, Florida.
Pacific Ocean
Faunas studied from the Pacific side of Central 
America, Mexico, and the southern United States have shown 
some affinity to Caribbean assemblages.
Swain (1967) was one of the earliest to report 
this similarity, when he determined that about 16% of the 
Gulf of California ostracodes were either related to or 
identical to Caribbean and Gulf of Mexico forms. Addi­
tional similarities were observed by Swain and Gilby 
(1967, 1974) off Nicaragua, by Swain (1969) off Baja 
California, Mexico, and San Juan del Sur, Nicaragua, and 
by Allison and Holden (1971) on Clipperton Island.
Taxonomic studies in Central America include 
Hartmann’s (1959) work in El Salvador, and Ishizaki and 




The most significant addition to the study of 
Tertiary Caribbean ostracodes is the combined works of van 
den Bold (1946-1977). The location of these studies, which 
include many areas of the Caribbean, are given in Figure 7. 
Information concerning the formations and their ages is













































Numeric key for Figure 7_.
1 - Howe and graduate students, 1935
2 - Puri, 1953
3 - Howe and van den Bold, 1975
4 - van den Bold, 1946
5 - van den Bold, 1975c
6 - van den Bold, 1973
7 - van den Bold, 1971c
8 - van den Bold, 1968a
9 - van den Bold, 1975a
10 - van den Bold, 1965c
11 - van den Bold, 1969a
12 - van den Bold, 1970a
13 - van den Bold, 1957a, 1957b, 1958a, 1958b, 1960, 1963b
14 - van den Bold, 1964, 1966a, 1966b
15 - van den Bold, 1966e
16 - Coryell and Fields, 1937
17 - van den Bold, 1967b 
IB - van den Bold, 1972c
19 - van den Bold, 1967a
20 - van den Bold, 1963d
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given in the Systematic portion of the present study.
Coryell and Fields (1937), in a study that pre­
dates the works of van den Bold, described the Gatun 
ostracodes (Miocene) of Panama.
Gulf of Mexico and Atlantic coasts
Two early works, one on the Miocene of Florida 
(Howe and graduate students, 1935) and one on the Miocene 
of North Carolina (Edwards, 1944), described many new 
species of ostracodes. Additional Miocene taxa were 
described, from the Florida panhandle in 1953 by Puri.
These Miocene studies, as well as those from the Caribbean, 
are important as many extant species have their origin in 
the Miocene.
An interesting fauna, which shows affinity to the 
present study, was illustrated by Howe and van den Bold in 
1975. This fauna occurs in the Mississippi mudlumps, 
dating from 15,000 yrs. before present.
Ecology
As taxonomy became well-established in many areas, 
ecologic studies gained importance. One of "die earliest 
works that provided limited information, of an ecologic 
nature was that of Muller (1S94), from the Gulf of Naples. 
This study was updated in 1964 by Puri, Bonaduce, and 
Malloy, who recognized two major assemblages, nearshore 
and Offshore. The authors concluded that salinity, depth, 
and substrate are the controlling local factors.
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As observed in the summaries of previous studies 
listed above, ostracode distributions have been related 
to a variety of factors of a biologic, physical, or 
chemical nature. Puri (1966) listed many factors that 
have been labeled as controls, and concluded that salinity, 
temperature, and the substrate type and its organic carbon 
content are of primary importance. Some authors have based 
distribution patterns on a single factor, while others have 
recognized that complex interactions of several factors 
control distribution.
Rothwell (1949) zoned the ostracode species of the 
northwestern Gulf of Mexico on depth. In previous studies 
off California, he had acknowledged that several factors in 
addition to depth were significant. These factors include: 
amnmf of suspended material, vegetation, pH, salinity, 
temperature, waves, and substrate (Rothwell, 1944, 1948).
The importance of depth has generally been accepted 
by most workers. However, it should be noted that many 
other factors, such as temperature, sediments, wave action, 
and light penetration vary with depth.
Early studies that attempted to analyze the effect 
of numerous environmental factors include the work of 
Komicker (1958) around Bimini, Bahamas. Komicker, who 
restricted his study to Ifyodocopids, considered salinity, 
temperature, dissolved oxygen, pH, depth, current velocity 
and direction, sediment type and organic content, and 
associated biota. Of these factors, salinity, sediments,
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and current velocity were considered to be most important.
In addition to the ecologic studies that consider 
complete faunal assemblages, several works have been more 
specific, or limited in-scope. Such studies include the 
controlled laboratory experiments of Koraicker and Wise 
(1960). Their study measured the temperature and salinity 
tolerances, and sediment preferences of Aurila conradi 
littorala Grossman, 1965.
Grossman (1965) studied the soft parts of that 
species, as well as Loxoconcha purisubrhomboidea Edwards, 
1944, to obtain information on life habits. Krutak (1972) 
attempted to relate shell morphology (mainly size) of four 
species from Laguna Mandingo, Veracruz, Mexico, to the 
grain-size of the sediment in which they were found.
The present study has attempted to describe specific 
and generic preference relative to depth and substrate, -as 
well as the geographic distribution.
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CHAPTER 5 
RESULTS OF THE INVESTIGATION
Taxa Analyzed
Analyses were performed on 130 species in 65 
genera. Of these genera, the 27 represented by more than 
one species were subjected to analysis. In addition, 
analyses were obtained for 5 species of unknown taxonomic 
designation and 6 molt groups.
Statistical analyses were not conducted for 17 
species which occur at only one station. Of these species, 
3 axe identified in the Systematic portion, while 14 are 
undescribed forms that are not discussed.
Slightly Less than half (44%) of the species are 
rare, occurring at less than 10% of the stations. The 
test results for these species are speculative at best. 
Twelve species, which occur at greater than 1/3 of the 





Cytheropteron sp. aff. C. wardensis 
Eucytherura complexa
49
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Eleven of these species are also the most abundant in 
terms of the total number of specimens. Caudites nipeensis 
is not included in that group, but rather is replaced by 
Cytherura luciae.
The results of the analyses of variance for the 
species are shown in Table 6, while Table 7 contains the 
results of the analyses of variance for the genera.
Limits of the Bata
As has been previously, mentioned, there is 
considerable variation in the size of the supplied washed 
residues and the number pf specimens on the picked slides. 
As a result, the total number of specimens per station is 
quite variable (Fig- 8). In particular, parts of the 
Orinoco shelf are quite poorly represented. Due to the 
i-mpqnal sample size, analyses were conducted using binomial 
data (presence/absence, where present is coded as 1 and 
absent as 0).
The inequality of sample size becomes apparent 
when the abundant species are analyzed. The absence of 
these forms from the sparcely represented areas leads to 
uncertain conclusions. For example, the significant
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
TABLE 6. Results of the analyses of variance for species(binomial).





Arsilloecia sp. 1 **
Areilloecia sp. 2 ■+ +
Argilloecia sp. 3°
Argilloecia s p . 4
Aurila conradi aff. A. 
conradi conradi ** ** *
Bairdia sp. aff. 33. bradyi








B. sp. aff. B. scabra *
Bythoceratina sp. 1 & ** *
Bythoceratina sp. 2 * . **
Bythocypris cf. B« tenera®
Bythocythere sp.® + * *-
Callistocythere sp. 
aff. 0. n.. sp. A *
Cati.ye.lla pulley! ■**
Caudites nipeensis *
C. obliauecostatus ° ** ** ** &
Costa? sartacrucensis * *
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TABLE 6. (continued)
Species Trans Litfto Depth Depth2 Depth^ Drst







Cytherella sp. aff.C. polxta
C. sp. aff. C. pulchra * * **
Cytherelloidea 
umbonata0
Cytherelloidea sp. 1 *
Cytherelloidea sp. 2°
Cytherelloidea molts





C. leonensis ** **
C. sp. aff..~ C • 
mexicanum0
palton ** * +
C. sp. aff. £. + *-* + +■wardensis




Cytherora. luciae ** **
C. rnaya0 **
C . swaini 





** * * j.
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Species Trans Xitho Depth Depth Depthr Dist
Echinocythereis sp.° ** ** **
Eucythere sp.° +
Eucytherura complexa **
E. sp. aff. E. ^ibbera *
Eucyth'erura sp. 1 * *




dxctyon ** * * M * *
Hemicytherid molts ** ** * * +
Hemicytherura bradyi0
H. cranefceyensis *
Herman!tes homibroold. ■JHt * * ** **
Juaosocytbereis pannosa
Kanaarina? afbyssicola ** + *
K. ancyla ** ** + *
K. depressa + *
K. s p. aff. K. fieldsae0
Krithe aolichodeira® * * * * * *
K. cf.  £ .  producta® * *
Krithe sp. * *
Krithinid molts +
loxoconcha ayellana • * * •» +
1. banesensis
1. dorsotuberculata * *
1. suhoculocrista ® +
Macrocyprina cf. 
35. tenuicauda® * *
Macrocyprina sp. 1
Macrocyprina sp. 2® *
MLcrocythere howei
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TABLE 6. (continued)
Species Trans Litho Depth Depth2 Depth^ Dist
Microcythere sp. 1 * + +
Microcythere sp. 2° **
Munseyella sp. cf. *
M. minuta
Munseyella sp. + + +










P. tschoppi ** **
Paracytheridea sp. **
Parado-xostoma aartnm® *






P. cf. P. tuberculata +
Pellucfstoma cf.P. magniyentra®
Phlyctocythere sp. *
Polycope sp. aff . * **
P. naculata
Polycope sp. 1° *
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TABLE 6. (continued)
2 ^Species Trans Litho Depth Depth Depth^ Dist
Ps eudoc eratina *
droogeri'
Pseudocythere sp. cf. **
P. caudata0
Pterygocythereis sp. * * * +
Puriana sp. aff.
P. rugipunctata




S. cf. Paradoxostoma 
elongata0
Semicytfaerura * * *arayaensis
Semicyi^asura sp. 1 **









TriangcuLocypris laeva * +
Trxebeitna sertata0
Xestoleberis cf. * *
X. communis
Xest olefoeris sp. 1°
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TABLE 6. (continued)
Species 2 ^Trans litho Depth Depth Depth^ Dist
Xestoleberis sp. 5 + * +





Ostracode sp. C® * +
Ostracode sp. D®
Ostracode sp. E° *
+ approaching significance 
* significant ** highly significant 
® rare species
(PS .10) 
(PS .05) <PS .01)
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TABLE 7« Results of analyses of variance for genera('binomial).
Genus Trans Litho Depth Depth Depth-5 Dist
Argiil'oecia *
Aurila ** **




Cvtherella JLJt « «* «» WP̂̂P P̂̂P
Cvtherelloidea
Cvtheropteron ** ** + • +
Cvtherura ** * +
Eucvtherura + . *
Semicytharura *.















approaching significance {PS .10)* significant (PS .05)
** highly significant (PS .01)o rare, species
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transect effect observed in these cases may be due to the 
low yields on the Orinoco shelf. In addition, the quad­
ratic depth response for some of these species may be due 
in part to the low yields for the deep stations.
The data are also unbalanced in terms of the 
number of stations per transect and lithology-type. As 
illustrated in Table 3, all lithologies are not equally 
represented. Therefore, the mean can be high for a 
particular lithology, for example number 7, when a given 
taxon occurs at relatively few stations. In contrast, 
many more occurrences are required in lithology 5 to 
yield a similar mean value.
The number of stations per transect, as well as 
the lithologies occurring on each transect , are given in 
Table 8. The same situation as mentioned for lithology 
occurs with transect (for example, transects 10 or 11 vs. 
transects 1 or 14).
These inherent limitations in the data have been 
considered when interpreting the test results. Following 
is a brief discussion of the observed significant test 
results for the species and genera. The distribution of 
ouch species is given in the Systematic portion of the 
study.
Itel a t~i prigKip between Species Occurrence and Transect 
Forty taxa, of which 8 are rare, exhibited 
significant tests results for the transect effect. The
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TABLE 8. Number of stations and lithology-types 
occurring on each transect.
No. of LithologyTransect stations 1 2 3 4 5 6 7
1 10 X X
2 6 X X
3 4 X X
4 7 * X X
5 6 X X
6 7 X X
7 8 X X
8 6 X X
9 6 X X X
10 3 X X
11 2 X X
12 8 X X X X X
13 7 X X X
14 9 X X X X X
15 8 X X X X
16 5 X X X
17 7 X X X
is 5 X X X X
19 6 X X
20 5 X X
21 4 X X X
22 2 X
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No. of
Transect stations 1 2 3 4 5 6 7
23 5 X X
24 4 X X
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data are most meaningfully discussed by considering the 
preferred geographic distribution of the species, rather 
than specific transects.
Table 9 shows the preferred occurrences of these 
species. Seventeen of the 40 taxa are not included in the 
table, as these abundant taxa appear to be affected by the 
nature of the data, as previously discussed. These taxa 
include: Aurila conradi aff. A. conradi conradi
Bairdia cushmani 
Caudites nipeensis 
Costa variabilocostata recticostata 







Xestoleberis cf. X. conmunis 
Xjphi'chilus? sp.
Costa ya-r-iabil ocostata molts 
Cytherurid molts 
Hemicytherid molts
Relationship between Species Occurrence and Lithology
.Forty-three taxa, of which 8 are rare, yielded a














TABUS 9* Cfeographio distribution of speoieS
yielding significant transect effeot,
Species
Radimella of. R. oonfragosa form A 
Paraoythere sp.
Parakrlthe sp. aff. P. vermunti 
Qytherella sp. aff. 0. pulohra 
Traofyyjebefidea sp. 1°
Oosta? santaorucensis 
Euoytherura sp. 1 
Loxocdnoha dorsotuberoulata 
Krithe of. K. produota0 
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TABLE 9 * (o ontinued)
Speoles
Qytherelloldea sp. 1 
Parapesldea gjgaoantha 
Qaillstooythere sp. aff. C. n. sp. A 
Herroanltes homibrooki 
Maorooyprina of. M. tenuloauda0 





5 8*<J O <D O 4 O
W (0 M 0)
(D 0 4 H* O' O
TABLE 9a. Geographic distribution of genera







significant test for lithology. The data are most 
meaningfully discussed by grouping the sediment types, 
unless otherwise indicated. The two major groups are:
1) pelites - including pelite and pelite rich in silt and
2) coarse sediments - including calcarenitic pelite, 
calcarenitic sandy pelite, calcarenitic sand, very pelitic 
calacarenite, and sandy pelitic calcarenite. The coarse 
sediments consist, in most cases, of mixtures of coarse 
and finer components.
Table 10 summarizes the preferred substrates of 
the 43 taxa.
Relationship between Species Occurrence and Depth
Twenty-five taxa, of which 10 are rare, show a 
significant depth response. The suggested patterns of 
distribution are given in Table 11. Four taxa, Bairdia 
cushmani, Encytherura sp. 2, Kangarina ancyla, and 
Hemicytherurid molts, appear to be affected by the 
characteristics of the data, as discussed earlier.
Disjunct occurrences have been observed for several 
taxa (Table 12) . The observations suggest possible down- 
slope displacement of fauna. The deep stations which 
appear to contain shallower fauna include: 293, 1021,
1037, 1046, 1169, 1173, 1178, 1179, 1200, 1201, 1203.
Relationship between Species Occurrence and Distance 
from Shore
Seventeen taxa, of which 7 are rare, exhibit a
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TABLE 10. lithologic preference of species yielding 
significant lithology effect.
Coarse sediments
Aurila conradi aff. A. conradi conradi, Bairdia 
cushmani, Bairdia molts, Bythoceratina sp. 2, 
Cytheropteron leonensis, C. sp. aff. C. wardensis, 
Eucytherura complexa, Gangamocytheridea dictyon, 
Hemicytherid molts, Hermanites homibrooki, 
Kangarina ancyla, Loxoconcha avellana, Para- 
cytheridea tschoppi, Xestoleberis cf. X. communis
Coarse sediment except very pelitic calcarenite;
Caudites nipeensis, Costa variabilocostata 
recticostata
Calcarenitic sand and calcarenitic pelites, including 
calcarenitic sandy pelites
Cativella pulleyi, Cytheropteron palton, Polycope
sp- aff. P. maculata,. Polycope sp- 2, Pseudo-
oeratina droogeri, Triangulocypris laeva
Calcarenitic sand and calcarenitic pelites
Caudites obliquecostatus'0. Eucytherura sp. 1, 
Loxoconcha dorsotnberculata, Microcythere sp. 1, 
Munseyella sp. cf. M. minuta,. Paracytheridea sp., 
Semicythetura sp. 1, Trachyleberidea sp. 1°
Calcarenitic sand and calcarenitic sandy pelites
Bythoceratina. sp, 1,. Cytherura. sp. 2°, Macro- 
cyprina cf. Jt. tenuicauda0
Calcarenitic sand and sandy pelitic calcar elites
•pairdia longisetosa, Cytherelloidea umbonata0
Calcarenitic sands 
Krithe sp.
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Calcarenitic pelitess including calcarenitic sandy pelite: 
Paracypris? sp.°
Calcarenitic pelite:
Eucytherura sp. aff. E. gihhera, Cytherura maya°, 
Hend'cytherura cranekeyensis. Ostracode sp. C°
Pelite, calcarenitic pelite, and calcarenitic sand: 
Cytherella sp. aff. C. pulchra
Pelite and calcarenitic sandy pelite:
Parakri thella reniformis
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TABLE 11. Bathymetric distribution of species yielding 
significant depth response.
1 24 fathoms (44 m.): Caudites obliquecostatus0
1 55 fathoms (100 m.): Anchistrocheles sp.°, Cytherura
sp. 2°, Ostracode sp. E°, Costa variabilo- 
costata recticostata, Hermanites homi- 
brooki (wider ranging, but preferred depth)
20-40 fathoms (37~73 ): Cytherelloidea umbonata0,
Gangamocytheridea dictyon (wider ranging, 
but preferred depth)
27-44 fathoms (50-81 m.): Cytheropteron sp. 1°,
Cytheropteron sp. 2®, 5emicytherura 
arayaensis (wider ranging, but preferred 
depth)
i 24 fathoms (44 m.) : Costa yariabilocostata laticos-
tata, Cytherella sp. aff. C. pulchra, 
Pterygocythereis sp., Xestoleberis sp. 5* 
Cytheropteron palton (maximum depth 81 
fathoms - 155 m.)
24-58 fathoms (44-106 m.): Baltraella sp.,
Bythoceratina sp. aff. B. scabra (wider 
ranging, but preferred depth)
> 58 fathoms (106 m.): Bythocythere sp.0
£ 82 fathoms (150 m.): Echinocythereis sp.°,
Xrithe dolichodeira0
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significant test for distance from shore. The results are 
summarized in Table 13.
The two occurrences of Krithe dolichodeira are unique in 
that they are fairly close to shore, but in deep water 
(off Tobago).
Relationship between Genera Occurrence and Transect
Fifteen genera, of which 1 is rare, shown signifi­
cant transect preference. Eleven of these genera appear to 
be affected by the nature of the data, as has been 










The geographic distribution of the 4 other genera 
is summarized in Table 9a.
Relationship between Genera Occurrence and Lithology
Thirteen genera, of which 1 is rare, yielded a 
significant test for lithology. The substrate preferences 
of these genera are given in Table 14.
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TABLE 13. ' Distance from shore relationships of species 
yielding significant response.
Decrease in occurrence with 




Parakrithe sp. aff. P.
vermunti 
Triangulocypris laeva
Increase in occurrence with 






Microcythere sp. 2° 
Paradoxostoma artum0 
Paranesidea gxgacantha 
Pseudocythere sp. cf. P.
caudata0 
SpttWcytherura sp. 4° 
Trachyleberidea sp. 1°
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TABLE 14. Lithologic preference of genera yielding 
significant lithology effect.
Coarse sediment: Aurila, Bairdia, Cytheropteron, Cytherura,
Kangarina, Loxoconcha, Paracytheridea 
Coarse sediment except very pelitic calcarenite: Caudites
Calcarenitic sand, calcarenitic pelite, and sandy pelitic 
calcarenite: Microcythere
Calcarenitic sand and calcarenitic pelites, including 
calcarentic sandy pelite: Polycope
Calcarenitic sand and calcarenitic pelite: TrachyleberideaP
Calcarenitic pelite: Kemicytherura
Pelite, calcarenitic sand, and calcarenitic pelite: Krithe
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Relationship Between Genera Occurrence and Depth
Two genera exhibited a significant depth response. 
Cytherella typically occurs in depths greater than 24 
fathoms (44 m.). Eucytherura is commonly a mid- to outer 
shelf-upper slope form, except for E. sp. 2, which has 
numerous occurrences in shallow water.
It has been observed in some of the genera that 
the individual species vary in their bathymetric distribu­
tion (Table 12). These differences are obscured in the 
generic analyses. It appears, therefore, that some 
environmental interpretations based solely on individual 
genera can be problematic.
The bathymetric ranges- observed for the genera in 
the present study and by van den Bold (1977a) are presented 
in Table 15.
Relationship between Genera Occurrence and Distance from 
Shore
Four genera, of which 2 are rare, show a signifi­
cant test for distance from shore. These genera, which 
include Pafanesidea, Paracy ther idea, Sclerochilus ° , and 
Tfachyleberidea0, show a positive correlation between the 
number of occurrences and distance from shore.
Summation
As observed above, it is difficult to attribute 
the distributions to any one factor. It is possible that 
the tara are controlled by interactions of the studied
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factors, or even additional unstudied factors. In 
addition, the situation may be complicated by the fact that 
these interpretations involve depositional assemblages 
rather than life assemblages.
While each of the factors analyzed shows a signifi­
cant correlation with the other factors, some complexities, 
such as the case of depth and lithology, are evident. In 
most areas, the coarse sediments occur relatively deep.
The exception is off northeast to southeast Trinidad, where 
coarse sediments are also shallow. Therefore, the position 
of transect can play a role in addition to sediment types 
and depth.
Several species show significant tests for depths 
less than 100 m. and for coarse sediments. These taxa 
include:
Costa variabilocos tata recticostata 
gan ga-rop cytheridea dictyon 
He-rma-nites hornibrooki 
Cytheropteron palton also shows a significant preference 
for coarse sediments, but at slightly greater depths 
(44-155 m.>. Cytherella sp. aff. C_. pulchra is another 
species tha-t shows significant preference for depths 
greater than 44 m., but prefers pelites in addition to 
several of the coarse sediment types.
Previous studies have placed considerable emphasis 
on the bathymetric distribution of ostracodes (van 
Morkhoven, 1963 - Gulf of Mexico; van den Bold, 1971b,
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1977a - Caribbean). Therefore, the results of the present 
study are briefly presented below, to enable comparison 
to the observations of van den Bold.
<20 m. - limited data:
Neomonoceratina mediterranea 
<about 125 m. - only taxa of sufficient abundance 
included:
Baltraella sp.
Costa variabilocostata recticostata 








Radi-mella cf. R. confragosa fora A 
Semicytberura arayaensis 
Triahgulocypris laeva 
Xestnieberis sp. 4 
Oatracode sp. E 
>about 175 m. - limited, data 
Bythocypris cf. B. tenera 
Echinocythereis sp.
Krithe doiichodeira
Trachyleb eris bermudezi crebripus tulosa
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Ostracode sp. C 
slightly shallower:
Bythocythere sp.
The following genera appear to be more widespread 






In addition, Parakrithella does not appear, in the present 
study, to belong to the deepwater fauna as has been 
suggested (van den Bold, 1969b).
It is important to note that the species within a 
genus may show differences in depth range and other 
preferences. Therefore, individual generic distribution 
appear to have only limited applicability.
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CONCLUSIONS
1) 133 species in 66 genera are described, as well as
5 taxa of -uncertain taxonomic designation. Of these 
species, 48 could not be related to previously- 
described forms, and are considered to be new.
2) Various taxa yield significant tests for transect, 
lithology, depth, and distance from shore.
3) The limitations of the data affect the interpretations 
and conclusions.
4) No single environmental effect appears to be the 
controlling factor over the observed distributions.
5) The data on the bathymetric distribution of ostracodes 
of the Paria-Trinidad-Orinoco shelf as presented by 
van dea Bold (1977a) have been expanded.
6) The following recommendations for future studies are 
suggested:
a) Obtain larger samples to allow 300 specimens 
to be picked in each sample. This would 
provide information on population structures, 
rather than simply determining the distribution 
pattern of occurrences of individual species.
b) Sample for living ostracodes to increase 
knowledge of taxonomy and living distributions.
85
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SYSTEMATIC S
Following is the taxonomic portion of the study. 
Appendices V and VI supplement this section by providing 
information on previously reported occurrences of some 
of the species and by illustrating the observed 
occurrences of each taxon, respectively.
Subclass: OSTRACODE Latreille, 1806
Order: MT0D0C0PIDA Sars, 1866
Suborder: MYODOCOPUJA Sars, 1866
Family: CYPRIDINIDAE Baird, 1850
Subfamily: PHUOMEDINAE Miller, 1912
Genus TETRAGONODON Brady and Norman, 1896 
Tetragonodon cf. T. ctenorhyncfaus (Brady), 1887
PI. 1, fig. 4
Bradycinetus ctenorhynchus Brady, 1887, p. 199, pi. 12, 
figs. 3-5.
Tetragonodon ctenorhynchus (Brady) . van den Bold, 1966d, 
p. 44, pi. 1, fig. 1 (with synonymy).
Diagnosis - A species of Tetragonodon characterized by 
a subovate carapace with a beak-like rostrum and a caudal 
process; surface with large clover-leaf-like puncta.
86
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p-fmansions - Figured left valve, L: 0.88 mm, H: 0.55
mm.
Remarks - The smaller size of the present specimens, 
as compared to those housed in the British Mhseum 
(Komicker, 1968), makes specific identification uncertain. 
Tetragonodon rhamphodes Komicker, 1968, differs in its 
larger size and more blunt rostrum.
Material - 3 valves.
Distribution - This species occurs at three stations 
on the North Paria-Trinidad shelf.
Previous occurrences have been reported off Panama and 
Puerto Rico.
Suborder: CLADOCOPINA Sars, 1866
Family: POLYCOPIDAE Sars, 1866
Genus POLYCOPE Sars, 1866 
Polycope sp. aff. P. maculata Muller, 1894 
PI. 1, fig. 1
Polycope maculata Mailer, 1894, p. 235, pi. 8, fig. 35.
Diagnosis - A species of Polycope characterized by a 
circular carapace with a smooth surface, except for weak 
reticulations around the margins .
Description - Carapace circular , anterior with a 
slight angulation. Strongly convex in dorsal view with 
greatest width anterior of midlength.
Surface smooth in center, reticulate at margins. A 
narrow ridge runs from the anterior of the hingeline,
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around the anterior and ventral margins, ending at 
mid-height of the posterior margin.
Left valve hinge consists of a weak groove. Muscle 
scar consists of three spots at the center of the valve. 
Inner lamella narrow, possibly with a narrow vestibule 
located ventrally.
Dimensions Figured left valve, L: 0.54 mm, H: 0.49
mm.
Remarks - The ornamentation of this species bears some 
resemblance to P. maculata Miller, 1894, but is generally 
weaker along most of the margins. In addition the present 
species is larger.
Material - 27 valves.
Distribution - This species, which occurs at 10% of 
the stations, shows a significant preference for the South­
east Trinidad area and the Orinoco shelf. In addition, a 
highly significant lithology effect indicates primary 
occurrence in calcarenitic sand and calcarenitic pelites, 
including calcarenitic sandy pelite.
The nominate species was originally described from the 
Gulf of Maples.
Polycope sp. 1 
PI. 1, fig. 2
Diagnosis - A species of Polycope characterized by a 
circular carapace with, a slightly flattened dorsal margin, 
five sinuate, subvertical ridges, and several ventral,
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semicircular meshes.
Description - Carapace circular with a flattened 
dorsal margin; anterior end slightly oblique above mid­
length; posterior end slightly oblique below midlength; 
ventral and posterior margins denticulate.
Broadly convex in dorsal view with greatest width at 
the median ridge; outline sinuate, following the vertical 
ridges and interridge areas.
Surface reticulate, dominated by five sinuous, sub­
vertical ridges and several subcircular meshes along the 
ventral margin. The anterior ridge closely parallels the 
anterior margin above midheight, curving slightly 
posteriorly at its ventral end. The second from the 
anterior ridge runs in a broad curve, convex toward the 
anterior, from the dorsal margin to the ventral meshes.
The median ridge rims slightly obliquely toward the 
anterior from the middle of the dorsal margin to well below 
midheight. The second from the posterior ridge begins at 
the posterior end of the hinge, with a slight convexity 
toward the posterior above midheight, followed by a 
convexity toward the anterior below: midheight. The 
posterior ridge parallels the anteriorly adjacent ridge, 
ending below midheight .
Left valve hinge consists of a weak, groove. Muscle
scar consists of three circularly arranged scars. Inner 
TamgTTa narrow.
' Dimensions - Figured left valve, L: 0.32 mm, H: 0.30 mm.
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Material - 20 valves.
Distribution - This species, which is present at 8% of' 
the stations, shows a tentative significant preference for 
the North to Northeast Trinidad area, and the area between 
the rivers.
Polycope sp. 2 
PI. 1,- fig. 3
Diagnosis - A species of Polycope characterized by a 
circular carapace with a flattened dorsal margin and a 
reticulate surface with several short, subvertical ridges 
along the hingeline.
Description - Carapace circular with a flattened 
hingeline; anterior end evenly rounded; ventral margin 
denticulate; posterior end oblique below midheight.
Dorsal view broadly convex with greatest width at 
midlength; anterior and posterior ends are blunt.
Surface reticulate with two or three short, sub- 
vertical ridges along the hingeline; reticulations parallel 
the outline near the margins .
Night valve hinge consists of a bar. Muscle scar 
consists of three circularly arranged scars. Inner 
lamella narrow,
PiTn̂ -n̂ iorLS - Figured right valve, L: 0.35 mm, H: 0.30
Tran
‘ Material - 30 valves.
‘ Distribution - This species, which is present at 13%
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of the stations, shows a significant preference for 
calcarenitic sand and calcarenitic pelites, including 
calcarenitic sandy pelite.
Order: PODOCOPIDA Muller, 1894
Suborder: METACOPIHA Sylvester-Bradley, 1961
Super family: HEALDIACEA Harlton, 1933 
Family: SAIPANETTIDAE McKenzie, 1967
Genus SAIPANETTA McKenzie, 1968 
Saipanetta sp .
PI. 1, figs. 5a-b
Diagnosis - A species of Saipanetta characterized by 
a sdbovate carapace with aligned, elongate pits near the 
margins.
Description - Carapace small, subovate, moderately 
thickshelled with height fairly equal throughout most of 
the length. Anterior end obliquely rounded; dorsal 
margin straight; ventral margin slightly convex; posterior 
end rounded.
Dorsal view subovate with greatest width in the 
posterior half ; ends broadly rounded^
Surface with weak, slightly elongate pits that are 
aligned in rows parallel to the outline; central area 
smooth.
Left valve hinge appears to consist of a weak median 
ridge and terminal sockets. Internal features not clear.
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Dimensions - Figured left valve, L: 0.32 mm, H: 0.16 
mm, W: 0.11 mm.
Remarks - This species differs from S. kelloughae 
Maddocks, 1972, described from the Flower Garden Bank, in 
its slightly different shape and pitted surface.
Saipanetta mckenziei Teeter, 1975, described from Belize 
and the Flower Garden Bank, differs in being more pointed 
posteriorly.
Material - 4 valves.
Distribution - This rare species occurs at two stations 
in water depths of 50 and 100 fathoms (93 and 183 m.)..
Suborder: PIATYCOPINA Sars, 1866
Family: r.vt h-k.M'rt ,t ,mat? Sars , 1866
Genus CYTh-kkFLTA Jones, 1849 
Cytherella sp. aff. C. polita Brady, 1868 
PI. 1, figs. 6a~b, 7a-b 
Cytherella polita Brady, 1869, p. 161, pi. 19, figs. 5-7. 
Cytherella lata Brady. Keij, 1954, p. 218, pi. 3, figs. 
6a-b.
not: Cytherella lata Brady, 1880, p. 173, pi- 44, fig. 5. 
Cytherella 1 Drooger and Kaasschieter, 1958, p. 89.
Diagnosis - A species of Cytherella characterized by 
a subovate carapace with arched dorsal and ventral margins; 
surface punctate with a constriction in the middorsal 
area, especially in the right valve.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
93
Description - Carapace subovate, with the greatest 
height at about midlength. Anterior end broadly rounded; 
dorsal margin arched in the ar1-'— ~'or, sloping toward the 
posterior, more strongly in males; ventral margin convex 
anteriorly, curving gently upward in the posterior half; 
posterior end more narrowly rounded than the anterior, 
especially in males.
Right valve overlapping the left valve, strongest mid- 
dorsally and midventrally, narrowest at the posterodorsal 
slope.
Dorsal view lens shaped, with the greatest width about 
3/5 the length from the posterior; posterior end broader 
in females.
Surface pitted with normal pores, constricted in the 
middorsal area, especially in the right valve.
Internal features normal for the genus.
Dimensions - Figured right valve, a female, L: 0.68 
mm, H: 0.48 mm, W: 0.19 mm; figured carapace, a male,
L: 0.47 mm, 0.26 mm, W-. 0.23 mm; figured right valve, 
a male, L: 0.43 mm, H; 0.30 mm.
pem«rV« - This species differs from C. polita Brady, 
1868, in its more narrowly rounded posterior end. In that 
respect, the present form is similar to C. lata Brady, 1880, 
but is considerably smaller and constricted middorsally.
The pitted surface is similar to C. polita Brady var., van 
den Bold, 1966, which has been reported from the Upper 
Miocene of Columbia and Panama (van den Bold, 1966e, 1967b).
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Material - 3 carapaces, 32 valves.
* Distribution - This species, which is present at 13% 
of the stations, is most common in water depths between 
24-58 fathoms (44-106 m.).
The nominate species was originally described from 
the Recent of Haiti, and has since been reported from the
Miocene to Recent of Trinidad, Venezuela, Columbia,
Panama, Costa Rica, Belize, Cuba, and the Dominican 
Republic.
Cytherella sp. aff. C. pulchra Brady, 1866 
PI. 1, figs. 8a-b, 9a-b 
?CytherelIa pulchra Brady, 1866, p. 361, pi. 62, figs. 
la-d.
Cytherella pulchra Brady. Brady, 1880, p. 174, pi. 44, 
figs. 3a-b; Keij, 1954, p. 218, pi. 3, figs. Oa-b, 
pi. 6, fig. 1.
Cytherella sp. aff. C. pulchra Brady, van den Bold, 1957b, 
p. 235, pi. 1, fig- 1 (with synonymy); van den Bold, 
1960, p. 150; van den Bold, 1965c, p. 386, pi. 1, 
fig. 3; van den Bold, 1972c; p. 422; van den Bold, 
1975a, pi. 59, fig. 2.
Cytherella 2 Drooger and; Kaasschieter, 1958, p. 89.
Diagnosis - A species of Cytherella characterized by 
an oblong carapace with nearly straight dorsal and ventral 
margins; the greatest width in males occurs slightly less 
than 2/3 the length from the anterior margin, and in
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females occurs 3/4 the length from the anterior margin.
Dimensions - Figured right valve, a female, L: 0.63 
mm, H: 0.38 mm, W: 0.14 mm; figured left valve, a male,
L: 0.58 mm, H: 0.33 mm, W: 0.11 mm.
Remarks - The recovered specimens differ only in being 
smaller than those previously reported by van den Bold 
(1957b).
Material - 1 carapace, 86 valves.
Distribution - This species, which is present at 21% 
of the stations, yielded significant tests for transect,
lithology, and depth. The North Paria to East Trinidad 
area is the site of most occurrences, which are primarily 
in pelite, calcarenitic pelite, and calcarenitic sand. In 
addition, most of the occurrences are in water depths 
greater than 24 fathoms (44 m.).
Occurrences have been reported from the Miocene to 
Recent throughout much of the Caribbean, including Trini­
dad, Venezuela, Columbia, Panama, Cuba, the Dominican 
Republic, Haiti, and Puerto Rico.
Genus CYTHERELLOIDEA. Alexander, 1929 
Cytherelloidea umbonata Edwards , 1944 
PI. 1, fig. 10 
Cytherelloidea umbonata Edwards, 1944, p. 506, pi. 85,
figs. 1, 2; Teeter, 1975, p. 490, figs. 23n-o.
Diagnosis - A species of Cytherelloidea characterized 
by a short, weak, diagonal ridge that runs obliquely from
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just anterior of the muscle scar to the middorsal area, 
and two stronger longitudinal ridges, the dorsal being 
shorter, that are joined posteriorly by a vertical ridge; 
interridge surface reticulate, except for the center of 
the valve.
Dimensions - Figured carapace, L: 0.73 mm, H: 0.40 mm, 
W: 0.29 mm.
Remarks - Cytherelloidea sarsi Puri, 1960, originally 
described from the Recent of Florida, differs in the 
arrangement of ridges and the continuation of the 
reticulations across the center of the valve.
Material - 4 carapaces, 7 valves.
Distribution - This rare species, which is present at 
4%. of the stations, yielded a significant test for 
lithology. Although these results are speculative, the 
species was found in waters ranging from 23-40 fathoms 
(42-73 m.), and primarily in calcarenitic sand and sandy 
pelitic calcarenite.
This species was originally described from the Miocene 
of North Carolina; with additional occurrences reported 
off Florida and Belize, and from the Pliocene of Costa 
Rica.
Cytherelloidea sp. 1 
PI. 1, fig. 11
p-fayrnbsts — A species of Cytherelloidea characterized 
by a ridge rimming the anterior margin and two short
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horizontal ridges joined by a posterior vertical ridge.
Description - Carapace subovate with greatest height 
about 1/5 the length from the anterior end. Anterior mar­
gin evenly rounded bearing blunt denticles; dorsal margin 
sinuate, slightly concave anterior of midlength, becoming 
convex just behind midlength, and finally angling toward 
the posterior; ventral margin slightly sinuate, weakly 
concave near midlength; posterior end broadly rounded.
Anterior end rimmed with a ridge that continues about 
1/3 the length along the dorsal and ventral margins. A 
short, weak, subvertical ridge is developed above the 
muscle scar; dorsal area depressed adjacent to this ridge. 
Two short, subhorizontal ridges, one located posterodor- 
sally and the other located below midheight, are joined by 
a vertical posterior ridge. Strong swelling occurs in the 
posteroventral area anterior of the posterior ridge system. 
Areas adjacent to the posterior and anterior ridges are 
weakly reticulate; central area of valve is smooth.
In dorsal view, position of ridges marked by a 
convexity of the outline; greatest width occurs in the 
area of ventral swelling; posterior end compressed behind 
ventral ridge.
Left valve selvage fits into a groove around die right 
valve margin. Muscle scar normal for the genus.
Dimensions - Figured left valve, L: 0.69 mm, H: 0.39 
mm, W: 0.13 mm.
Pgmatks - Cyth e-relloidea umbonata Edwards, 1944,
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differs in its longer ridges, more abundant reticulations, 
and the development of a hinge tooth.
Material - 28 valves.
Distribution - This species, which is present at 11% 
of the stations, is dominant in the Northeast to East 
Trinidad area, as indicated by the significant transect 
effect. In addition, there is a general preference for 
coarse sediment in depths less than 80 fathoms (146 m.).
Cytherelloidea sp. 2 
PI. 1, fig. 12
Diagnosis - A species of Cytherelloidea characterized 
by a marginal ridge that is broad and lineated anteriorly ; 
surface reticulate anterior of the ridge and around the 
inside of the ridge, with smooth central area.
Description - Carapace subquadrate with greatest 
height anterior of midlength. Anterior end broadly 
rounded, finely notched with blunt denticles; dorsal 
margin sinuate, concave near midlength, convex just behind 
the middle; ventral margin strongly concave in the center; 
posterior end obliquely truncated, obscured in the ventral 
area by a ventral, ridge.
Anterior paralleled by a broad, low ridge bearing 
lineations, narrowing and continuing along the ventral and 
dorsal margins, and joined posteriorly by a slightly 
oblique ridge. Surface reticulate in front of the anterior 
ridge and adjacent to the inside of the ridge system;
/
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central area of valve is smooth.
Dorsal view cuneiform with greatest width in the 
posterior.
Right valve interior bears a marginal groove, with a 
deepening at the dorsal convexity forming a socket; at 
dorsal concavity the margin extends over the groove. 
Muscle scar not observed.
Dimensions - Figured right valve, L: 0.54 mm, H: 0.30 
mm, W: 0.09 mm.
Remarks - Cytherelloidea monodenticulata Holden, 1967, 
is similar in basic shape, random pitting, and hinge 
development. However, it has a narrower anterior ridge 
lacking lineations and a weaker posterior ridge. 
Cytherelloidea sanTucaseasis Swain, 1967, is similar in 
shape, but differs in ridge development and the lade of a 
hinge tooth.
Material - 3 valves.
Distribution - This rare species is present at only 
three stations located on the Paria-Trinidad shelf in 
water depths: between 24-33 fathoms (44-60 m.) .
Cytherelloidea molts 
' Dimensions - Unfigured right valve, L: 0.25 mm,
E: 0.18 mm.
R̂ ma-rlcs - A number of molts were found that could be 
recognized as belonging to Cytherelloidea rather than 
Cytherella by early ridge development. However, specific
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identification was not possible.
Material - 28 valves.
Distribution - Molts are present at 12% of the stations 
in water depths greater than 22 fathoms (40 m.).
Suborder: PODOCOPIHA Sars, 1866
Superfamily: BAIRDIACEA Sars, 1888
Family: BAIRDIIDAE Sars, 1888
Subfamily: BAIRDIINAE Sars, 1888
Genus BAIRDIA McCoy, 1844 
Bairdia sp. aff. B. bradyi van den Bold, 1957 
PI. 2, figs. 3a-b - 
Bairdia foveolata Brady, 1868a, p. 56, pi. 7, figs. 4-6. 
not Bairdia foveolata Bosquet, 1852, p. 21, pi. 1, figs. 
5a-d.
Bairdia bradyi van den Bold, 1957b, p. 236, pi. 1, fig. 5.
Diagnosis - A species of Bairdia characterized by a 
coarsely punctate surface and an acuminate posterior. In 
addition, the development of "bairdoppilate teeth” is 
observed.
Dimensions - Figured right valve, L: 0.83 mm, H: 0.45
'lSQt«
Remarks - X-Ihen observed externally, this form appears 
to be B. bradyi van den Bold, 1957. However, the presence 
of "bairdoppilate teeth," especially in the posterior, is 
unlike the nominate species. B. teeteri Allison and
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Holden, 1971, is quite similar in shape and the presence 
of teeth, but differs in having horizontal swelling at the 
anterior and posterior angulations. Paranesidea bensoni 
Teeter, 1975, which includes some of the specimens assigned 
to B. sp. cf. B. bradyi van den Bold, 1957, by Benson and 
Coleman (1963), also has anterior and posterior swellings, 
but is shaped differently and has no teeth. The specimens 
from the study area appear to be morphologic intermediates 
between B. bradyi and B. teeteri.
Material - 114 valves.
Distribution - This species, which is present at 23% 
of the stations, occurs most commonly in coarse sediments. 
Although the occurrences are generally in waters deeper 
than 25 fathoms (45 m.), some exist at shallower depths 
when coarse sediments are present (Northeast Trinidad 
area).
The nominate species has been reported from the Miocene 
to Recent of Trinidad and Venezuela, the Miocene of 
Columbia, the Pliocene of Costa Rica and Puerto Rico, 
and the Recent of Panama, Haiti, and Jamaica.
Bairdia cushmani (Tressler), 1949 
PI. 2, figs. 2a-b 
Nesidea riishmanT Tressler, 1949, p. 342, figs. 4-8.
Bairdia amygdaloides Brady. Keij, 1954, p. 219, pi. 4,
fig. 1.
not Bairdia amygdaloides Brady, 1866, p. 364, pi. 57,
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fig. 6.
Bairdoppilata 1 Drooger and Kaasschieter, 1958, p. 88. 
Bairdoppilata carinata Kornicker, 1961, p. 66, pi. 1,
figs. 5a-e, figs. 9a-j, lOb-c.
Bairdoppilata triangulata Edwards. Benson and Coleman,
1963, p. 20, pi. 3, figs. 1-3, fig. 9.
Bairdoppilata (Bairdoppilata) cushmani (Tressler).
Haddocks, 1969a, p. 68, figs. 34a-g, 35h-m; Teeter,
1975, p. 418, figs. 3f, 4d.
Diagnosis - A species of Bairdia characterized by a 
finely punctate, subovoid to subtriangular carapace with 
opacity primarily in the muscle scar area-, the hinge bar 
is finely crenulate and supplemented by "bairdoppilate 
teeth."
Dimensions - Figured carapace, a female, L: 1.08 mm,
H: 0.73 mm, W: 0.59 mm; figured right valve, a female,
L: 1.00 mm, E: 0.66 mm.
Remarks - Bairdia hirsute Brady, 1880, which has been 
reported from the Caribbean (Haddocks, 1969a), is larger, 
has a more upturned posterior angulation, and developes 
marginal frills.
Material - 32 carapaces, 1247 valves.
Distribution - This species, which is present at 39X
of the stations, is one of the most abundant species
encountered, both in the number of occurrences and the 
total number of specimens. A highly significant lithology 
effect suggests a preference for coarse sediments.
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The species occurs in the seas off Florida, Belize, 
and Bimini.
Bairdia dinochelata Komicker, 1961 
PI. 2, fig. 4
Bairdia dinochelata Komicker, 1961, p. 65, pi. 1, figs. 
4a-d, text-figs. 8i-o; Baker and Rulings, 1966, p. 117, 
pi. 3, fig. 16.
Neonesidea dinochelata (Komicker). Haddocks, 1969a, 
p. 33, figs. 12 f-m; Maddocks, 1974, p. 208, pi. 2, 
figs. 1-3.
Diagnosis - A. species of Bairdia characterized by a 
finely punctate, rhomboid carapace, with the posteroventral 
angle only slightly above the ventral margin and ending in 
a short spine; muscle scar consists of four elongate, 
slightly diagonal scars, each composed of two or three 
smaller spots.
Dimensions - Figured right valve, L: 0.68 mm, H: 0.37
TTTm .
Remarks - Haddocks (1969a) has described two similar 
species from Nosy Be, Madagascar, Neonesidea arenigena 
and N. parilihamata. However, slight differences exist in 
shape, and details of the muscle scar pattern.
Material - 26 valves.
Distribution - This species, which is present at 10% 
of the stations, has a distribution pattern similar to 
that of Bairdia sp. aff. B. bradyi van den Bold, 1957.
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The occurrences are restricted to coarse sediments.
This species has been reported off Puerto Pico and 
Bimini, and from the Flower Garden Bank in the Gulf of 
Mexico.
Bairdia longisetosa Brady, 1902 
PI. 2, fig. 6
Bairdia longisetosa 3rady, 1902, p. 197, pi. 25, figs. 8, 
9; van den Bold, 1966d, p. 45, pi. 2, figs. 7a-b, 
van den Bold, 1968, p. 48, pi. 2, figs. 3a-b; van den 
Bold, 1975c, pi. 15, fig. 4.
Bairdia crosskeyana Brady. Puri, 1960, p. 130, pi. 6, 
figs-. 11, 12.
not Bairdia crosskeiaha Brady, 1866, p. 366, pi. 57, fig. 
10.
Bairdia gerda Benson and Coleman, 1963, p. 19, pi. 1,
figs. 14-16, text-figs. 8a-b; Baker and Hulings, 1966, 
p. 114, pi. 1, fig. 17; Hulings, 1967, p. 637, figs. 
2a, 3a.
Neonesidea gerda (Benson and Coleman). Maddocks, 1969a, 
p. 24, figs. 7a-k.
Neonesidea longisetosa (Brady). Teeter, 1975, p. 417, 
figs. 3a, 4a.
Diagnosis - A species of Bairdia characterized by a 
finely punctate, pyriform carapace with four elongate 
muscle scars; three conspicuous opaque spots occur, one 
anteriorly, one centrally, and one posteriorly.
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Dimensions - Figured carapace, L: 0.96 mm, E: 0.55 
mm, W: 0.42 mm.
Remarks - B. crosskeiana Brady, 1866, differs in its 
more evenly arched dorsal margin.
Material - 19 carapaces, 118 valves.
Distribution - This species, which is present at 187» 
of the stations, prefers calcarenitic sand and sandy 
pelitic calcarenite, as indicated by the significant 
lithology effect. Depths from which the species was 
recovered range from about 22-100 fathoms (40-183 m.).
This species, which was originally described, from St. 
Thomas, has been reported off East and West Florida, the 
Bahamas, Puerto Rico, Trinidad, Panama, Belize, and the 
Alacran reef, from the Pliocene of Costa Rica, and from 
the Pliocene to Recent of Venezuela, Cuba, Haiti, the 
Dominican Republic, and Jamaica.
Bairdia molts
Dimensions - Unfigured carapace, L: 0.32 mm, E: 0.20 
mm, W: 0.16 mm.
Remarks - Numerous molts of Bairdia that could not be 
assigned to a definite species were recovered .
Material - 14 carapaces, 240 valves.
Distribution - These molts, which are present at 35% 
of the stations, show the same general treads as the 
adults. Occurrences are primarily in coarse sediments, 
as indicated by the highly significant lithology effect,
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and in depths from nearly the entire sampled range.
Genus PA5ANESIDEA Haddocks, 1969 
Paranesidea gigacantha (Komicker), 1961 
PI. 2, fig. 5
Bairdia gigacantha Komicker, 1961, p. 62, pi. 1, figs.
2a-c, text-figs. 6a-h, 10a, d.
Bairdia victrix Brady. Benson and Coleman, 1963, p. 17, 
pi. 2, figs. 4-10, figs. 6a-c; Hulings, 1967, p. 637, 
figs. 2b, 3c-d. 
not Bairdia victrix Brady, 1869, p. 152, pi. 18, figs. 17, 
IS.
Paranesidea- gigacantha (Komicker) . Haddocks, 1969a, 
p. 45, figs. 20a-e; Teeter, 1975, p. 418, figs. 3e,
4c.
Diagnosis - A species of Paranesidea characterized by 
a finely punctate carapace with anterior and posterior 
spines in the left valve, and anterior and posterior frills 
in the right valve; central mushroom-shaped opaque area 
occurs, with additional opaque areas located anteriorly, 
dorsally, and posteriorly.
D-LTTiensions - Figured carapace, L: 1.13 mm, H-. 0.79 mm, 
¥: 0 .64 mm.
Remarks - Some of -the specimens in the study material 
exhibit a roughness of the surface in the anterior and 
posterior regions. These, forms are otherwise identical to 
those described by Komicker. Bairdia victrix Brady, 1869,
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is very similar, but has a less angularly rounded dorsal 
margin, especially anteriorly. Bairdia cushmani 
(Tressler), 1949, can be easily confused with this species 
when observed externally. However, differences include 
reduction of opacity to primarily the muscle scar area, 
and the presence of ’’bairdoppilate teeth” in that species. 
Material - 5 carapaces, 93 valves.
Pistribution - This species, which occurs at 18% of 
the stations, has primary sites of occurrence, as indicated 
by the highly significant transect effect, in the Northeast 
to Southeast Trinidad area, and between the Orinoco and 
Essequibo Rivers. As with Bairdia, a preference appears 
to exist for coarse sediments. Since these sediments occur 
offshore, except to the east of Trinidad, a significant 
positive correlation with distance from shore was observed. 
However, most of the occurrences do not exceed water depths 
greater than 60 fathoms (110 m,).
Occurrences have been reported off Florida, Bimini, and 
Belize.
Paranesidea cf. P. tuber cnlata (Brady) , 1880 
PI. 2, fig. 8
Bairdia rhomboldea Brady, 1869, p. 162, pi. 19, figs. 14, 
15.
not Bairdia rhomboidea Kirkhy, 1858, p. 433, pi. 11, figs. 
3, 3a.
Bairdia tuberculata Brady, 1880 (new name for Bairdia
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rhomboidea Brady, 1869). 
not Bairdia tuberculata Brady, 1880, p. 60, pi. 10, figs.
3a-d (?= Triebelina schyroconcha Haddocks, 1969). 
Bairdia cf. B. tuberculata Brady. Puri, 1960, p. 131, pi.
6, figs. 9, 10. 
not Bairdia cf. B. tuberculata Brady. Benda and Puri, 
1962, p. 324, pi. 5, figs. 4-6.
Bairdia sp. aff. tuberculata Brady, van den Bold, 1966d, 
pi. 2, figs. 3a-b.
?Bairdia tuberculata Brady. Swain, 1969, p. 460, pi. 1, 
figs. 7a-e.
?Parandesidea sp. van den Bold, 1974a, pi. 1, fig. 3.
Diagnosis - A species of Paranesidea characterized by 
a small, rhomboid carapace with a coarsely punctate 
surface.
Dimensions - Figured right valve, L: 0.49 mm, H: 0.25
mm.
Remarks - This form differs from Brady's figures by 
being smaller, more produced anteriorly and posteriorly, 
and exhibiting only minor development of marginal spines. 
The specimens from the study area are very close to those 
of Puri (1960) in shape and size, and may represent 
penultimate molts. Bairdia sp. indet. of Allison and 
Holden (1971) is a related form, differing in being higher 
anteriorly. B. hahaumaensis Holden, 1967, is of the same 
general shape, but has a smooth surface.
Material - 9 valves.
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Distribution - This rare species is present at only 
four stations in the calcarenitic pelite of the Paria- 
Trinidad shelf, in water depths ranging from 40-102 
fathoms (73-187 m.).
The nominate species was originally described from 
the Indian Ocean. Recent Caribbean occurrences of the 
present form have been reported off West Florida, Panama, 
and possibly Venezuela.
Genus HAVANARDIA Pokoray, 1968 
Havanardia sohni Keij, 1976 
PI. 2, fig. 9
Havanardia sofani Keij, 1976, p. 38, pi. 1, figs. 1-4.
Diagnosis - A species of Havanardia characterized by 
a coarsely punctate carapace, with rimmed; ala, short 
oblique swellings near the anterior and posterior cardinal 
angles, and denticles along the antero- and posteroventral 
margins.
p-fmansions - Figured left valve, L: 0.86 mm, H: 0.54
mm.
jtema-rks - Havanardia havanensis Pokomy, 1968, from 
the Recent of Cuba, differs in its more upturned caudal 
process, more strongly developed ala, and lack of cardinal 
swellings.
Material - 3 valves.
Distribution - This rare species is only present in 
the klintite at station 1183, which is the type locality.
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Genus TRIEBELINA van den Bold, 1946 
Triebelina sertata Triebel, 1948 
PI. 2, fig. 7
Triebelina indopacifica van den Bold (part), 1946, p. 74, 
(not text-figs. 7a-c).
T. sertata Triebel, 1948, p. 19, figs. la-b, 2a-b; Keij, 
1953, p. 158, pi. 1, fig. 5; Puri, 1960, p. 132, pi.
6, figs. 3, 4,; Haddocks, 1969a, p. 61, figs. 31,
32b-e, pi. 2, figs. 9, 10; Allison and Holden, 1971, 
p. 178, figs. 8a-c; Teeter, 1973, figs. la-f; van den 
Bold, 1974a, p. 34, pi. 1, fig. 7; Teeter, 1975, p.
422, fig. 31.
Diagnosis - A species of Triebelina characterized by 
a punctate surface with two ridges, one slightly ventral 
of mid-height with two subcentral swellings , and one along 
the dorsum.
Dimensions - Figured left valve, a molt, L: 0.39 mm,
H: 0.21 mm.
Remarks - This species occurred only as molts in the 
study material.
Material - 3 valves.
Pistribution - This rare species is present at three 
stations on the Paria-Trinidad shelf , ranging in depth 
from 32-69 fathoms (60-126 m.) .
This widespread species, originally described from the 
Red Sea, has additional Recent occurrences from the eastern 
Indonesian Seas, Florida, Ceram, Jamaica, Venezuela,
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
I l l
Belize, and Clipperton Island.
Subfamily: BYTHOCYPRIDINAE Maddocks, 1969
Genus BYTHOCYPRIS Brady, 1880 
Bythocypris cf. B. tenera Breman, 1975 
PI. 1, fig. 13
Bythocypris tenera Breman, 1975, p. 208, pi. 2, figs. 8a-b, 
pi. 3, figs. 16a-b.
Diagnosis - A species of Bythocypris characterized by 
an elongate carapace with a slightly convex dorsal margin, 
a slightly concave ventral margin, a nearly straight 
anterior end, and a bluntly pointed posterior end.
Dimensions - Figured left valve, L: 0.54 mm, H: 0.26
mm.
Remarks - The few specimens recovered from the study 
material are all molts, making positive identification 
difficult. However, the shape suggests a close similarity 
to B. tenera Breman, 1975.
Material - 3 valves.
Distribution - This rare species, which is present at 
only two stations, occurs at water depths of 100 and 102 
fathoms (183 and 187 m.) .
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Genus ANCHISTROCHELES Brady and Norman, 1889 
Anchistrocheles sp.
PI. 1, figs. 14a-b
Diagnosis - A species of Anchistrocheles characterized 
by a subrectangular carapace that is compressed, especially 
in the marginal areas, and with a ventral margin strongly 
concave anterior of midlength.
Description - Carapace subrectangular with height 
fairly uniform throughout most of the length. Anterior 
end oblique, sloping posteroventrally; dorsal margin 
nearly straight; ventral margin sinuate with a strong 
concavity anterior of midlength; posterior end broadly 
rounded, oblique above midheight. Surface smooth.
Dorsal view compressed with outline straight through­
out most of the length; ends- strongly compressed.
Dorsal edge of right valve fits into a groove in the 
left valve. Muscle scar consists of four small, compactly 
arranged scars. Inner margin and line of concrescence 
separated anteriorly, forming a small vestibule, and 
posteriorly, forming a narrow, elongate vestibule. Radial 
pores fairly numerous.
Dimensions - Figured right valve,, a molt, L: 0.48 mm,
H: 0.25 mm; figured right valve, an adult, L: 0.63 mm,
H: 0.32 mm, W: 0.10 mm.
Remarks - Of the two valves that were recovered of 
this species, one is an adult and one is a molt. The molt 
appears very similar to the figures given by Holden (1967)
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of A. fumata Brady, 1890. The adult is closer in shape to 
Anchistrocheles sp. of Maddocks (1974) from the West 
Flower Garden Bank. However, the present species has a 
more angular posterodorsal margin.
Material - 2 valves.
Distribution - This rare species, which is present at 
only two stations, shows a significant depth effect. 
Although the limited occurrences make the results question­
able, the species is noted at water depths of 11 and 52 
fathoms (20 and 95 m.).
Genus TRIA2SGTJLOCYPRIS Teeter, 1975 
Triangulo cypris laeva (Puri), 1960 
PI. 2, figs. la-b 
Bythocypris elongata Brady. Keij, 1954, p. 219, pi- 3, 
fig. 11.
not Bythocypris elongata Brady, 1880, p. 47, pi. 6, figs. 
la-c.
Bythocypris laeva Puri, 1960, p. 132, pi. 5, figs. 5-6, 
pi. 6, figs. 16-17.
Paracypris? safolensis Benson and Coleman, 1963, p. 16, 
pi. 1, figs. 11-13, fig. 5.
?Bythocypris keiji van den Bold (2 part), 1963b, p. 374, 
pi. 1, figs. 7a-b, pi. 12, fig. 10.
Triangulocypris laeva (Puri). Teeter, 1975, pi. 423, 
figs. 4i, 5a.
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Diagnosis - A species of Triangulocypris characterized 
by an elongate, snbtriangnlar carapace, with the posterior 
lower than the anterior; males are more elongate with a 
more pointed posterior.
Dimensions - Figured left valve, a female, L: 0.88 mm, 
H: 0.40 mm; figured left valve, a male, L: 0.95 mm, E: 0.44
imn _
Remarks - In 1975c van den Bold reported that 
Bythocypris keiji van den Bold, 1963, was synonymous with 
Disopontocypris pachyconcha (van den Bold), 1946, a 
Pliocene form. Bythocypris keiji had been reported from 
the Gulf of Faria (van den Bold, 1963b), and is listed 
here, since the Recent forms probably belong to the 
present species.
Material - 1 carapace, 65 valves .
Pistribution - This species, which is present at 15% 
of the stations, shows a significant preference for 
calcar enitic sand and calcarentic pelites, including 
calcarenitic sandy pelite. A significant distance effect 
exists, with most occurrences relatively close to shore 
in water depths from 24-49 fathoms (44-90 m.) .
This species, which was originally described from 
the Recent of Florida, has been noted off Belize, the 
Alacran reef, and Venezuela.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
115
Super family: CYPRIDACEA Baird, 1845 
Family: MACROCYPRIDIDAE Muller, 1912
Genus MACROCYPRINA Triebel, 1960 
Macrocyprina cf. M. tenuicauda (Brady), 1880 
PI. 2, fig. 12 
Macrocypris tenuicauda Brady, 1880, p. 41, pi. 2, figs.
la-f, pi. 3, figs. 2a-b.
Diagnosis - A species of Macrocyprina characterized 
by an elongate subtriangular carapace with a straight 
ventral margin, a broadly arched dorsal margin with a 
posterior angulation, and a subacuminate posterior end.
Dimensions - Figured right valve, L: 1.42 mm, H: 0.50
mm.
Remarks - This form is very similar to the figures of 
Macrocyris tenuicauda given by Brady (1830) from the Recent 
of the West Indies and off the northern coast of Brazil.
The main difference is that Brady's figures have the 
middle portion of the dorsal margin flattened, giving the 
valve and equal height throughout this region. The present 
form has its greatest height just anterior of midlength, 
with the dorsal margin arching from this point downward 
in both directions. In addition, the posterior angulation 
of the dorsal margin is slightly more posterior in the 
present specimens.
Material - 15 valves.
Distribution - This species, which is present at 5% of
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the stations, shows highly significant preference for 
calcarenitic sand and calcarentic sandy pelite in the 
Southeast Trinidad area and off the Orinoco River. The 
rare occurrences make these test results speculative.
Macrocyprina sp. 1 
PI. 2, fig. 11 
?Macrocypris decora (Brady). Keij, 1954, p. 219, pi, 3,
fig. 10, pi. 6, fig. 4.
?Macrocypris 1 Drooger and Kaasschieter, 1958, p. 91.
Diagnosis - A species of Macrocyprina characterized 
"by its large size, concave ventral margin, and three 
vertical opaque spots.
Description - Carapace large with greatest height near 
midlength. Anterior end rounded; dorsal margin broadly 
arched centrally, sloping more strongly at the extremities; 
ventral margin concave; posterior end nearly straight 
below.
Dorsal view boradly arched. Internal features typical 
of the genus.
DrnteTiRions - Figured carapace, L; 1.41 mm, H: 0.63 mm, 
W: 0 .50 mm.
Pema-rks - This species differs from Macrocyprina 
propihqua Triebel, 1960, in being larger and having a 
different shape.
Material - 1 carapace, 38 valves.
Distribution - This species, which is present at 15%
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of the stations, occurs primarily in the East Trinidad 
area, and along the outer Orinoco shelf.
This species has been noted from the Bahamas, Jamaica, 
the Florida Keys, and Belize (Haddocks, pers. comm.).
Macrocyprina sp. 2 
PI. 2, fig. 15
Diagnosis - A species of Macrocyprina characterized by 
its small size, straight ventral margin, and nearly evenly 
arched dorsal margin.
Description - Carapace small with greatest height 
anterior of midlength. Anterior end narrowly rounded, 
continuing without a break into the strongly arched dorsal 
margin, which narrows into die posterior end; ventral 
margin straight; posterior end meets the ventral margin at 
about a 90° angle.
Dorsal view subovate with greatest width just posterior 
of midlength; outline of valves convex, with the right 
valve more strongly so.
Surface smooth.
Dimensions - Figured right valve, L- 0.35 mm, H: 0.15
flHI>
Remarks - This species is an extremely small repre­
sentative of the genus.
Material - 2 carapaces., 4 valves.
Distribution - This rare species, v&ich occurs at only 
five stations, shows significant preference for stations
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far from shore. Four of the limited occurrences are in 
the North Paria-Trinidad calcarenitic pelite, at depths 
ranging from 39-102 fathoms (73-187 m.).
Family: PARACYPRIDIDAE Sars, 1923
Genus PARACYPRIS Sars, 1866 
Paracypris? sp.
PI. 2, fig. 10
Diagnosis - A questionable species of Paracypris 
characterized by a small, elongate carapace with a 
narrowly rounded anterior end, a highly arched dorsal 
margin, a broadly concave ventral margin, and a pointed 
posterior end; surface smooth.
pi-Tnensxons - Figured left valve, L: 0.37 mm, H: 0.16
IITTII .
Remarks - All of the valves of this rare species are 
damaged- The form is questionably assigned to Paracypris 
on the basis of shape and a weak groove in the left valve.
Material - 4 valves.
Distribution - This rare species , which is present at 
only four stations, shows a tentative significant prefer­
ence for calcarenitic pelites, including calcarenitic 
sandy pelite.
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Family: PONTOCYPRIDIDAE Muller, 1394
Genus PONTOCYPRIS Sars, 1866 
Pontocypris cf. P. dreikanter (Coryell and Fields), 1937
PI. 2, fig. 14 
Macrocypris dreikanter Coryell and Fields, 1937, p. 3, 
figs. 4a-b.
Erythrocypris dreikanter (Coryell and Fields). van den 
Bold, 1946, p. 63, pi. 3, fig. 3.
Pontocypris dreikanter (Coryell and Fields). van den Bold, 
195Sb, p. 396, pi. 2, figs. 2a-b.
?Pontocypris attenuatum Brady. 3aker and Rulings, 1966, 
p. 119, pi. 3, fig. 13.
Diagnosis - A species of Pontocypris characterized by 
an elongate, sub triangular carapace with: a pointed poste­
rior and a finely pitted surface.
Description - Carapace elongate, subtriangular with 
greatest height about 1/3 the length from the anterior. 
Anterior end broadly rounded; dorsal margin sloping behind 
greatest height to a low posterior end; ventral margin 
nearly straight in right valve, slightly concave in front 
of midlength in left valve; posterior very narrowly 
rounded. Right valve larger than left valve. Surface 
finely pitted.
Dorsal view slightly wedge-shaped with greatest width 
at about 1/5 the length from the anterior; evenly tapering 
towards the posterior.
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Dorsal margin of left valve fits into groove on right 
valve. Muscle scar consists of a vertical row of three 
elongate scars, the center one appears to be subdivided. 
Inner lamella appears rather narrow, details not discem- 
able.
Dimensions - Figured left valve, L: 0.76 mm, H: 0.33 
mm, W: 0.11 mm; unfigured right valve from station 1195,
L: 0.63 mm, H: 0.30 mm.
Remarks - This form is similar to P. dreikanter 
(Coryell and Fields), 1937, from the Miocene of Cuba and 
Panama. However, the best specimen recovered is larger 
than previously described for the nominate species. Other 
specimens from the study area fall closer to the dimension 
of the holotype. In addition, the greatest width of the 
present form is located more anteriorly.
Baker and Hulings (.1966) reported from the Recent of 
Puerto Rico a very similar form, except for its straighter 
ventral margin. Their determination of P. attenuatum 
Brady, 1868, is doubtful as that species is of the Indo- 
Pacific realm.
Material - 1 carapace, 14 valves.
Distribution - This species is present at only six 
stations in water depths less than 58 fathoms (106 m.) .
The nominate species is known from the Miocene of 
Trinidad, Panama, and Cuba.
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Genus PROPONTOCYPRIS Sylvester-Bradley, 1947 
Propontocypris? sp.
PI. 2, fig. 13
Diagnosis - A questionable species of Propontocypris 
characterized by a subtriangular carapace with rounded 
ends.
Description - Carapace subtriangular with greatest 
height about 2/5 the length from the anterior end.
Anterior end broadly rounded; dorsal margin broadly arched, 
sloping evenly from greatest height; ventral margin 
straight; posterior end more narrowly rounded tba-n 
anterior end. Surface with numerous normal pores.
Dorsal view broadly convex with greatest width at 
2/5 the length from the anterior; both ends rounded.
Hinge appears to consist of a groove in the left 
valve that receives the dorsal margin of the right valve. 
Internal features not clear.
Dimensions - Figured left valve, L: 0.38 mm, H: 0.19
mm.
Remarks - All of the specimens recovered are molts 
with weakly developed internal features, making positive 
identification difficult. The species is questionably 
assigned to Propontocypris on the basis of shape and the 
apparent hinge structure.
The lateral shape and small size are similar to P. 
(Schedopohtocypris) bengal'ehsis Maddocks, 1969, from the 
Tnd-ian Ocean. However, unlike the present form, that
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species is compressed in dorsal view.
Material - 1 carapace, 13 valves.
Distribution - This species, which is present at 5% 
of the stations, is observed in water depths ranging from 
27-78 fathoms (50-146 m.).
Genus ARGILLOECIA Sars, 1866 
Argilloecia posterotruncata van den Bold, 1966
PI. 3, fig. 4
Argilloecia sp. Keij (part), 1954, p. 218, pi. 3, fig. 8a, 
pi. 6, fig. 1 (not pi. 3, fig- 8b).
Argilloecia posterotruncata van den Bold, 1966b, p. 18, 
pi. 1, figs. la-b; Kontrovitz, 1976, p. 60, pi. 1, 
fig. 6.
Diagnosis - A species of Argilloecia characterized by 
a thickshelled, smooth carapace with a short, straight 
dorsal margin and an obliquely truncated posterior.
Dimensions - Figured carapace, L: 0.43 mm, H: 0.23 mm,
Wt 0.18 mm.
Remarks - There is little difficulty in distinguishing 
this species from the others of Argilloecia in the study 
area. Argill oecia sp. 4 has an oblique posterior but with 
a less well defined posterior cardinal angle, and a longer 
dorsal margin.
Material - 8 carapaces, 101 valves.
Distribution - This species, which is present at 15% 
of the stations, is most abundant on the North Paria-Trinidad
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shelf. Most of the occurrences are in water depths greater 
than 40 fathoms (73 m.), and in pelitic sediments.
Previous occurrences have been recorded from the 
Miocene of Trinidad, the Miocene to Recent of Venezuela, 
and from the seas off Louisiana.
Argilloecia sp. 1 
PI. 3, fig. 1, PI. 10, fig. 1
Diagnosis - A species of Argilloecia characterized by 
an elongate carapace that tapers to a narrow posterior.
Descfiption - Carapace extremely elongate, tapering 
to a narrow posterior with greatest height at about mid­
length. Anterior end evenly and narrowly rounded; dorsal 
margin long and gently convex, becoming more sharply 
angled near the posterior; ventral margin slightly concave 
anterior of midlength, otherwise, nearly straight; 
posterior end strongly oblique above, narrowly rounded 
below.
Right valve overlapping the left valve around the 
satire periphery, strongest at the ventral concavity.
Dorsal view lanceolate with greatest width slightly 
anterior of midlength; lateral otuline of valves nearly 
parallel in the midregion and converging toward the ends , 
more gradually in the posterior.
Hinge of left valve consists of an elongate ridge. 
Muscle scar consists of five spots in a compact circle. 
Inner lamella broad throughout, with large, slightly
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constricted anterior and posterior vestibules.
Dimensions - Figured left valve, L: 0.49 mm, H: 0.17
mm _
Remarks - The size and elongate shape of this species 
is similar to Argilloecia sp. 2 of Maddocks (1969b) from 
the Recent of the Bay of Bengal. However, that species 
has unconstricted vestibules.
Material - 7 carapaces, 55 valves.
Distribution - This species, which is present at 15% 
of the stations, shows a highly significant test for 
transect effect. Although the results are due in part to 
the occurrences on transects 10 and 11, the species is most 
abundant in the North and Southeast Trinidad areas, and 
off the Orinoco River.
Argilloecia sp. 2 
PI. 3, fig. 3, PI. 10, fig. 2 
?Aglaia meridionalis Brady. Keij, 1954, p. 219, pi. 3,
fig. 9, pi. 6, fig. 2.
Diagnosis - A species of Argilloecia characterized by 
an elongate carapace, highest in the posterior and with a 
broadly rounded posterior Kid.
Description - Carapace elongate, subovate with greatest 
height just posterior of midlength. Anterior end narrowly 
and obliquely rounded;, dorsal margin gently convex 
anteriorly, becoming more broadly arched posteriorly; 
ventral margin slightly concave anterior of midlength,
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turning upward into a broadly rounded posterior end.
Right valve overlapping the left valve around the 
entire periphery; strongest in the anterodorsal area, 
narrowing around the anterior margin and along the 
posteroventral margin, and narrowest in the ventral 
portion of the posterior end.
Dorsal view slightly wedge-shaped with greatest width 
in the posterior; left valve with a straight lateral out­
line, right valve more convex; anterior end acute and 
posterior end more broadly rounded.
Left valve hinge consists of an elongate ridge. Muscle 
scar consists of five circularly arranged scars. Inner 
lamella broad in the anterior, becoming narrow ventrally, 
and widening again in the posterior; vestibules developed 
anteriorly and posteriorly.
Dimensions - Figured left valve, L: 0.42 mm, H: 0.16
mm.
Remarks - Apflaia meridionalis Brady, 18-80, is larger 
and ba« a slightly different shape in the posterior. In 
the present species, the posterior end is more produced 
at midheight and is less acute in dorsal view. The 
figures given by Keij (1954) appear to be similar to the 
species described here.
' Ary-nToecia clavata (Brady), 1880, also has a rounded 
posterior end, but is of a different overall shape and 
size.
Material - 4 carapaces, 87 valves.
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Distribution - This species, which is present at 23^ 
of the stations, occurs throughout the study area, pri­
marily in water depths of about 27-69 fathoms (50-125 m.).
Argilloecia sp. 3 
PI. 3, fig. 6, PI. 10, fig. 3
Diagnosis - A species of Argilloecia characterized by 
a broadly convex dorsal margin and a rather well-defined 
angle at the junction of the ventral and posterior 
margins.
Description - Carapace elongate, subovate with greatest 
height at midlength. Anterior end evenly rounded with a 
slight compression in the dorsal surface; dorsal margin 
broadly convex; ventral margin nearly straight, except for 
a concavity anterior of midlength., slightly upturned where 
the posterior end is met forming an angle slightly greater 
than 90°; posterior end nearly vertical ventrally and 
merging into the convex curve of the dorsal margin above.
Outline broadly convex in dorsal view with greatest 
width at about midlength; anterior end slightly compressed 
and posterior end rounded.
Right valve hinge consists of an elongate groove. 
Muscle scar consists of five scars arranged in a circular 
pattern. Inner lamella broad anteriorly and posteriorly, 
but very narrow ventrally; vestibules in the anterior and 
posterior ends.
Diinensions - Figured right valve, L: 0.52 mm, H: 0.21
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mm, W: 0.13 mm.
Remarks - This species is similar in shape and size to 
A. affinis Brady, 1911 (not A. affinis Chapman, 1902), 
which was originally described from dredging off Madeira.
Material - 22 valves.
Distribution - This species, which is present at 7% 
of the stations, occurs in waters deeper than 35 fathoms 
(64 m.). No occurrences were observed in the pelites, 
even in the deeper areas of the North Paria-Trinidad shelf.
Argilloecia sp. 4 
PI. 3, fig. 5
Diagnosis - A species of Argilloecia characterized by 
an elongate,- straight, slightly inclined dorsal margin and 
an oblique posterior end.
Description - Carapace elongate subquadrangular with 
greatest height at about 3/8 the length from the posterior 
end. Anterior end broadly rounded below, slightly oblique 
above, meeting the dorsal margin in a blunt angle about 
1/8 the length from the anterior end; dorsal margin 
straight, inclined slightly towards the posterior and 
beginning a ventralward- slope about 1/4 the length from 
the posterior end; ventral margin straight; posterior end 
evenly rounded below, oblique above.
In dorsal view, lateral outline of valves broadly 
convex with greatest width near midlength; ends narrowly 
rounded.
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Left valve hinge consists of a ridge. Muscle scar 
consists of five scars arranged in a roughly semicircular 
pattern. Marginal area very delicate, especially 
anteriorly; a constricted vestibule occurs in the posterior.
Dimensions - Figured left valve; L: 0.43 mm, H: 0.19 
mm, W: 0.08 mm.
Remarks - This species is similar to A. posterotrun­
cata van den Bold, 1966, in its straight dorsal margin and 
oblique posterior, but is thinshelled.
Material - 41 valves.
Distribution - This species, which is present at 13% 
of the stations, occurs primarily in waters ranging from 
24-52 fathoms (44-95 m.) in depth. No occurrences were 
observed in pelite, even though this substrate occurs 
within this depth -range .
Superfamily: CYTHEPACEA Baird, 1850
Family: CYTHERIDEIDAE Sars, 1925
Subfamily: EUCYTKERTMAE Puri, 1954
Genus EUCYTEERE Brady, 1968 
Eucythere sp.
PI. 3, fig. 2
Diagnosis - A species of Eucythere characterized by a 
short, high carapace with the punctate surface ornamented 
with weak meshes along the anterior and posterior ends, 
striations along the ventral margin, and a smooth dorsal
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and central area.
Description - Carapace short, subtriangular with 
greatest height at the anterior cardinal angle. Anterior 
end very obliqnely rounded; dorsal margin straight, sloping 
strongly toward the posterior; ventral margin sinuate, 
convex in the anterior and straight throughout the remain­
ing length, slightly obscured in the middle by a ventral 
swelling; posterior end obliquely truncated.
Dorsal view broadly convex with greatest width just 
behind midlength.
Surface densely pitted with normal pores and pits. A 
weak mesh network occurs at the anterior and posterior 
ends, longitudinal striations occur ventrally, and the 
dorsal end central areas are smooth.
Left valve hinge consists of lobate sockets and a 
median bar that is crenulate at the ends. Muscle scar 
consists of a curved vertical row of four scars and a 
V-shaped frontal scar.
DTTngnsions - Figured left valve, L: 0.35 mm, H: 0.23 
mm, W: 0.10 mm.
Remarks - Eucythere chickasawhayensis Eowe, 1936, from 
the Tertiary of Mississippi, has a reticulate surface, but 
is larger and has a different shape. Eucythere declivis 
(Norman), 1865, a Recent European form, has fine striations 
along the ventral area, but lacks anterior and posterior 
meshes and is of a different shape.
Material - 3 valves.
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stations east of Trinidad.
Subfamily: KRITHIKAE Mandelstam, 1958
Genus KRITHE Brady, Crosskey, and Robertson, 1874 
Krithe dolichodeira van den 3old, 1946 
PI. 3, fig. 7
Krithe dolichodeira van den Bold, 1946, p. 75, pi. 4, 
figs. 14a-b; van den Bold, 1968, p. 51, pi. 2, figs. 
9a-b, 12a-b, pi. 10, figs. 4a-d (with synonymy).
? Krithe prodncta Brady. Keij (part), 1954, p. 220, pi. 6, 
fig. 3b (not pi. 4, fig. 4, pi. 6, fig. 3a =Krxthe 
cf. K. producta Brady).
Piaftnnsis - A species of Krithe characterized hy an 
elongate carapace with subparallel dorsal and ventral 
margins, and a posterior incision; fan-shaped vestibule 
developed in the anterior marginal area.
pi mansions - Figured right valve, a female, L: 0.53 
mm, H: 0.26 mm.
Remarks - One of Keij’s figures of K. producta Brady, 
1880, does not appear to be that species. The size, shape, 
and internal features appear to be closer to K. 
dbli chodeixa.
Material - 7 valves.
pi ai-ri'bntion - This rare species, which is present at 
two stations off Tobago, shows a highly significant test
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for depth, with both occurrences in waters deeper 100
fathoms (183 m.) . The significant depth and distance 
effects are only tentative due to the limited number of 
occurrences.
The species, which was originally described from the 
Miocene of Cuba, has been noted from the Miocene of 
Trinidad and Haiti, the Pliocene of the Dominican 
Republic, and the Pliocene to Recent of Jamaica.
Krithe cf. K. producta Brady, 1880 
PI. 3, figs. 8a-b 
Krithe producta Brady 1880, p. 114, pi. 27, figs. la-j;
Keij, 1954, p. 220, pi. 4, fig. 3, pi. 6, fig. 3a 
(?mot pi. 6, fig. 3b = ?K. dolichodeira van den Bold); 
Swain, 1967, p. 55, pi. 9, fig. 1; Kaesler and Lohmann, 
1976, p. 280, figs. la-d.
Krithe 1 Drooger and Kaasschieter, 1958, p. 90.
?Krithe cf. K. producta Brady. Kontrovitz, 1976, p. 60, 
pi. 3, fig. 3.
Diagnosis - A species of Krithe characterized by an 
inflated carapace with a posterior incision; anterior 
marginal area broad, with a large, relatively unconstricted 
vestibule.
Dimensions - Figured left valve, a small female,
L: 0.62 mm, H: 0.32 mm; figured left valve, a large male,
Li 0.84 mm, H: 0.42 mm.
Remarks - The specimens studied fall within the range
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established by Brady for K. producta. However, the status 
of the species is questionable (van den 3old, 1958b). The 
determination by Kontrovitz is questionably included as 
the shape of his figured specimen is slightly different 
from the study area specimens.
Two size classes occur in the study area, similar to 
the situation described by Kaesler and Lohmann (1976).
The group composed of smaller specimens, designated as 
small morphs by Kaesler and Lohmann, was found at all sites 
where the species was recovered. However, at station 1202, 
one of the deepest sites (187 m.), specimens of Kaesler 
and Lohmann*s large morph were found. Although there is 
only a single occurrence of the large form, the distribu­
tion pattern agrees with that observed by Kaesler and 
Lohmann; with small morphs present in shallow (<100 m.) and 
deep water (100-200 m.), while the large morphs are 
restricted to deep water (>100 m.). In waters less than 
250 m., this species is out of its preferred habitat, and 
therefore, exhibits polymorphism in this unstable 
environment.
Material - 2 carapaces, 51 valves.
Pis.tribu.tion - This species, -which is present at 7% 
of the stations and shows a highly significant transect 
effect, occurs primarily in the Horth Trinidad area.
The widespread occurrences of this species include 
thg- seas off northern Brazil and Baja California, Mexico.
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Krithe sp.
. PI. 3, figs. lla-c, PI. 10, fig. 4
Diagnosis - A species of Krithe characterized by a 
small, subcylindrical carapace with nearly parallel dorsal 
and ventral margins and a well developed posterior 
incision present only in the right valve.
Description - Carapace small, subcylindrical with 
greatest height about 3/8 the length from the posterior 
end. Anterior end broadly rounded; dorsal margin straight; 
ventral margin sinuate with a slight concavity anterior 
of midlength, nearly parallel to the dorsal margin; 
posterior end obliquely rounded, more blunt in the left 
valve. Left valve overlapping the right valve around the 
entire margin, except posteroventrally. Surface scattered 
with normal pores.
Dorsal view somewhat wedge-shaped with greatest width 
behind midlength; posterior end blunt; anterior end 
subacute.
Left valve hinge consists of a groove. Muscle scar 
consists of a frontal scar and a vertical row of four 
scars, the bottom one circular and the top three more 
elongate with the uppermost one U-shaped. Inner lamella 
wide anteriorly with a large unconstricted vestibule, 
narrow ventrally, and widened posteriorly with a vesti­
bule present. In the right valve, the selvage is 
separated from the outer margin forming a posterior 
incision; incision very weak or lacking in the left valve.
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Ten radial pores occur anteriorly with the central four 
branching, five pores occur ventrally, and six pores occur 
posteriorly.
Dimensions - Figured carapace, L: 0.44 mm, H: 0.19 mm, 
W: 0.16 mm; figured left valve, L: 0.44 mm, H: 0.19 mm; 
figured right valve, L: 0.44 mm, H: 0.18 urn.
Remarks - The small size of this species makes it 
unique among the Krithe occurring in the study area.
Material - 2 carapaces, 32 valves.
Distribution - This species, which is present at 10% 
of the stations, occurs primarily in the Northeast and 
Fast Trinidad areas, in water depths less than 50 fathoms 
(93 m.). A highly significant lithology effect suggests 
a preference for calcarenitic sand.
Genus PARAKRITHE van den Bold, 1958 
Parakrithe sp. aff. P. vermunti (van den Bold), 1946 
PI. 3, figs. 9a-b, PI. 10, fig. 5 
Cytheridea (Dolocytheridea) vermunti van den Bold. 1946, p.
33, pi. 7, figs. 12a-d.
Parakrithe vermunti (van den Bold), van den Bold, 1953b,
p. 399, pi. 4, figs. 7a-f.
p-f aoTtosis - A species of Parakrithe characterized by 
a subrectangular carapace, with an oblique posterior end; 
inner lamella broad anteriorly, narrower ventrally except 
for a widening posterior of the inturning of the selvage; 
a small anterior vestibule occurs.
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Description - The description of P. vermunti (van den 
Bold) is identical to this form, except for the widening 
of the ventral portion of the inner lamella in the 
posterior reaching a maximum width about 1/3 the length 
from the posterior end in males, and about 1/4 the length 
from the posterior end in females.
Pi-mensions - Figured right valve, a female, L: 0.38 mm, 
H: 0.19 mm; figured carapace, a male, L: 0.52 mm, H: 0.23 
mm, W: 0.18 mm; figured left valve, a male, L: 0.54 mm,
H: 0.23 mm.
Remarks - This form appears to be identical to P. 
vermimti (van den Bold), 1946, except for its smaller 
carapace and wider ventral portion of the inner lamella. 
Peypouquet (1975) has suggested that such developments 
in Parakrithe and Erithe are related to the dissolved 
oxygen content of the waters. In oxygen deficient 
environments, the inner lamella is narrow and the anterior 
vestibule is large; while in oxygen rich environments, 
the inner lamella is broad, the anterior vestibule is 
small, and the carapace may be small.
Parakrithe rHanmhodes van den Bold, 1966, from the 
Miocene.of Trinidad and Venezuela, is smaller, with a more 
elongate, pointed posterior, and with a greater number of 
anterior radial pores. However, there is a similarity 
to the present form in the widening of the inner lamella.
Material - 3 carapaces, 66 valves.
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Distribution - This species, which is present at 12% 
of the stations, shows a highly significant preference for 
the North Paria-Trinidad area. A majority of the occur­
rences are in nearshore pelites, as indicated by the 
significant distance effect.
The nominate species is known from the Oligocene of 
Puerto Rico, the Oligo-Miocene of Cuba, the Miocene of 
Trinidad, Venezuela, and Costa Rica, and the Pliocene of 
the Dominican Republic.
Genus PARAKRITHELLA Eanai, 1959 
Parakrithella reniformis <Brady), 1868 
PI. 3-, fig. 10
Earadprostoma reniforme Brady, 1868c, p. 224, pi. 15, figs. 
1-2 .
Cytherois? sp. Keij, 1954, p. 229, pi. 5, fig. 18. 
Parakrithella reniformis (Brady). Teeter, 1975, p. 431, 
figs. 6i, 7h (with synonymy).
Diagnosis - A species of Parakrithella characterized by 
nearly evenly rounded anterior and posterior margins, 
rather elongate individual muscle scars, and a marginal 
area with a large anterior vestibule and a narrower 
posterior vestibule.
PTm^nsions - Figured right valve, L: 0.53 mm, H: 0.23
mm
Remarks - Parakrithella hatiaii Teeter, 1975, is 
slightly smaller, with a more obliquely rounded posterior
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end and a smaller posterior vestibule than the present 
species. Parakrithella sp. Kontrovitz, 1976, is more 
elongate, with an obliquely rounded posterior end and no 
posterior vestibule.
Material - 2 carapaces, 75 valves.
Distribution - This species, which is present at 15% 
of the stations, shows a significant preference for pelites 
and calcarenitic sandy pelite, and a highly significant 
preference for the North Trinidad and East to Southeast 
Trinidad areas.
In addition to the original reports of the species 
from Recent European localities, the form has been described 
from the Miocene of Trinidad and the Recent of Belize.
Krithinid molts
Remarks - Numerous molts belonging to the various 
species of the Krithinae Mandelstam, 1958, were recovered. 
These molts could not be positively assigned to the 
individual species, and were therefore combined into this 
single group.
Material - 16 carapaces, 62 valves.
' Distribution - These molts, which are present at 18% 
of the stations, occur throughout the study area, primarily 
in pelitic sediments.
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Subfamily: PERISSOCYTHERIDEINAE van den Bold, 1963
Genus GANGAMOCYTHERIDEA van den Bold, 1963 
Gangamocytheridea dictyon van den Bold, 1963 
PI. 3, fig. 13 
Cyther op teron sp. B Keij, 1954, p. 226, pi. 5, fig. 7.
Clithrocytheridea reticulata van den Bold (part) 1957b, 
p. 236, pi. 4, fig. 3c (not figs. 3a-b =G reti­
cula tata (van den Bold)).
Cytheropteron 2 Drooger and Kaasschieter, 1958, p. 89. 
CaTiflflmocytheridea dictyon van den Bold, 1963b, p. 381, pi. 
3, figs. 4a-b, pi. 12, fig. 3.
Diagnosis - A species of Gangamocytheridea character - 
ized by a subovate carapace, with ventral swelling and a 
ridge overhanging the ventral margin; surface reticulations 
arranged in horizontal rows ventrally, and in vertical rows 
dor sally, with the deepest row forming a sulcus anterior 
of midlength.
Dimensions - Figured left valve, L: 0.34 mm, H: 0.24
mm.
Remarks - The strongly reticulate ornamentation allows 
easy differentiation of this species from Cytheropteron 
leonensis Puri, 1953. gsnfyjamocyther'idea reticulata (van 
den Bold) , 1963, is a closely related Miocene form of 
smaller size.
Material - 13 carapaces, 525 valves.
Distribution - This species, which is present at 42%
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of the stations, is one of the most abundant in both the 
number of occurrences and the total number of specimens. 
Highly significant results for the lithology effect 
indicate a preference for coarse sediments. While occur­
rences are observed from all depths, the significant depth 
effect suggests dominance between 20-40 fathoms (37-73 m.).
Previous occurrences have been reported from the 
Pliocene to Recent of Trinidad and Venezuela, and from the 
seas off Panama and Cuba.
Family: LEPTOCYTEERIDAE Hanai, 1957
<3enus CALLISTOCYTHERE Ruggieri, 1953
Callistocythere sp. aff. C. n. sp. A 
Whatley and Moguileysky, 1975
PI. 3, figs. 12a-b
Leptocythere cf. crispata (Brady). Keij, 1954, p. 220, pi.
4, fig. 5, pi. 6, fig. 5.
not Cytbere crispata Brady, 1868c, p. 221, pi. 14, figs.
14-15.
Leptocythere 1 Drooger and Kaasschieter, 1958, p. 91. 
Callistocythere n. sp. A Whatley and Moguilevsky, 1975, p. 
515, pi. 1, figs. 16-18, pi. 2, figs. 1-3, pi. 3, 
figs. 16-19, 22.
p-f ayposis - A species of Callistocythere characterized 
by a robust carapace with strong ridges arranged vertically 
in the dorsal area, paralleling the margins elsewhere; a 
Y-shaped branching ridge system occurs posteriorly.
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Description - Carapace robust, subovate with the 
greatest height at the anterior cardinal angle. Anterior 
margin obliquely rounded, bearing short denticles mainly 
in the anteroventral area; dorsal margin arched, converg­
ing slightly toward the posterior; ventral margin sinuate 
with a median concavity; posterior end slightly truncated 
above, obliquely rounded below.
In dorsal view, the valve outlines are subparallel 
throughout the posteromedian area with greatest width 
posterior of midlength; anterior end gradually narrowing, 
posterior end blunt.
Surface coarsely reticulate-, large ridges primarily 
vertical in the dorsal area, paralleling the outline near 
the margins; posterior dominated by a subvertical Y-shaped 
branching pattern.
Internal features normal for the genus.
Dimensions - Figured carapace, L: 0.38 mm, H: 0.22 
mm, W: 0.19 mm; figured right valve, L: 0.38 mm, H: 0.22 
mm.
' R̂ -mai-lcs - The shape, ornamentation, and internal 
features align this species with Callistocythere Ruggieri 
rather than Leptocythere Sars.
This species resembles Callistocythere n. sp. A of 
Whatley and Moguilevsky (1975), described from the north­
eastern coast of the Province of Buenos Aires. However, 
the present species differs in its denticulate anterior 
margin and slightly different ridge pattern.
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Callistocythere crispata (Brady), 1868, differs in 
having the posterior end subvertically truncated, being 
mucronate in the anterior, and having a different pattern 
of ornamentation.
Material - 11 carapaces, 107 valves.
Distribution - This species, which is present at 22% 
of the stations and shows a significant transect effect, 
primarily occurs in the East Trinidad area and along the 
Orinoco shelf. Most of the occurrences are in water depths 
between 20-52 fathoms (37-95 m.).
Genus MUNSEYELLA van den Bold,- 1957 
Munseyella sp. cf. M. minuta (van den Bold) , 1946
PI. 3, fig. 14
Cytheroma minuta van den Bold, 1946, p. 105, pi. 14, figs. 
12a-b.
Munseyella minuta (van den Bold), van den Bold, 1957b,
p. 238; van den Bold, 1958b, p. 402, pi. 4, figs. la-e, 
pi. 5, figs. 2a-c; van den Bold, 1960, p. 162. 
Munseyella sp. cf. M. minuta (van den Bold). Teeter, 1975, 
p. 437, figs. 7t, 8d,
Diagnosis - 4 species of Munseyella characterized by 
prominent ridges, including a dorsal ridge that turns 
ventrally in the posterior and forms a small posterodorsal 
knob, a strong anterior ridge, and an oblique ventromedian 
ridge, from which two parallel ridges develop in the 
anteroventral area.
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Dimensions - Figured carapace, L: 0.37 mm, H: 0.18 
tnm, W: 0.15 mm.
Remarks - The specimens reported here differ from M. 
minuta (van den Bold), 1946, in having a more ventral 
position of the parallel ridges and a slightly more 
constricted and narrower anterior vestibule, as observed 
in Teeter’s Belize specimens. The present forms most 
nearly resemble van den Bold’s (1958b) variant figured 
in PI. 4, fig. le. Unlike the Belize specimens, the 
present specimens fall within the size range originally 
described for the nominate species.
Material - 14 carapaces, 58 valves.
Distribution - This species, which is present at 15% 
of the stations, shows a significant preference for 
calcar enitic sand and calcareni tic pelite. The occurrences 
range in depth from 24-104 fathoms (44-190 m.).
The nominate species occurs from the Miocene' to Pliocene 
in localities including Trinidad, Venezuela, Cuba, and 
Aruba.
Munseyella sp.
PI. 3, figs. 15a-b 
Leptocythere .cf:.' hoptonetsis (Brady, Crosskey, and
Robertson). Keij, 1954, p. 221, pi. 4, fig. 6, pi. 6,
fig. 6.
not Cythere hoptonensis Brady, Crosskey, and Robertson,
1874, p. 168, pi. 14, figs. 4-6.
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Munseyella sp. van den Bold, 1966b, p. 23.
Diagnosis - A species of Munseyella characterized by 
a well developed marginal ridge, with a midventral knob, 
paralleled by a well developed depression in the anterior 
area; a Y-shaped ridge occurs in the anterior, a U-shaped 
depression developes posterior of midlength with a vertical 
ridge occurring in the U, and a shorter vertical ridge 
occurs posterodorsally.
Description - Carapace small and heavy with greatest 
height at the anterior cardinal angle. Anterior end 
obliquely rounded above midheight, evenly rounded below; 
dorsal and ventral margins straight, converging towards 
the posterior; posterior end vertically truncated, bearing 
two blunt spines.
A strong ridge rims the entire margin, splitting 
ventrally about 1/3 the length from the anterior, with 
one branch continuing along the margin and the other 
running more laterally, ending in a knob-like projection 
about 1/4 the length from the posterior end. Surface 
slightly depressed adjacent to the anterior ridge from 
midlength in the dorsal region, around the anterior end 
to midlength in the ventral region; remaining surface 
ornamented with ridges and furrows.
A Y-shaped ridge occurs anterior of midlength; one of 
the branches originates in the dorsal area and runs nearly 
vertically, the other branch runs obliquely from slightly 
above midheight in the anterior region to just above the
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end of the ventral portion of the depression; these two 
branches join and continue as an oblique ridge joining 
the ventrolateral ridge near the knob-like projection. A 
U-shaped depression occurs behind the vertical branch of 
the Y-shaped ridge, with a small vertical ridge located 
in the U. A strong, slightly oblique ridge occurs 
posterodorsally and joins the dorsal ridge. The remaining 
posteroventral area is depressed.
Dorsal view spatulate with greatest width at midlength. 
Anterior end square; posterior end blunt; anterior ridges 
curve inward about 1/3 the length from the anterior end 
and form a V that opens toward the posterior; the lateral 
outline of the central portion of the valves is subparallel 
with indentations corresponding to depressions. Left valve 
slightly larger than right valve .
Left valve hinge consists of terminal sockets and a 
crenulate median bar with a tooth at both ends. Muscle 
scar consists of a vertical row of 4 scars plus a frontal 
scar. Inner lamella broad anteriorly, narrowing ventrally, 
and widening again posteriorly; anterior vestibule posi­
tioned ventrally, constricted and fan-shaped; posterior 
vestibule narrow. Radial pore canals simple, about twelve 
anteriorly, four ventrally, and five posteriorly.
Dfmpnsions - Figured carapace, L: 0.30 mm, H: 0.19 mm, 
W: 0.14 m ;  figured left valve, L: 0,31 mm, H: 0.19 mm.
' RgmaT-ks - The vertical ridges make this species 
similar to Munseyella sp. of Kontrovitz (1976) from the
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Louisiana continental shelf. However there are differences
in valve shape and the pattern of vertical ridges.
Munseyella morrisi Triebel, 1957, from the Pleistocene of
California, has a similar shape, a depression adjacent and
parallel to the anterior ridge, and several vertical
ridges. These vertical ridges are arranged differently 
and are weaker than in the present species.
Material - 11 carapaces, 118 valves.
Distribution - This species, which occurs at 14% of
the stations, is most abundant on the Paria-Trinidad 
shelf, where it is common in the nearshore pelite.
Family: HEMICYTHERIDAE Puri. 1953
Genus AURIIA Pokorny, 1955 
Aurila sp. aff. A. cicatricosa (Reuss), 1850
PI. 4, fig. 1
?Cypridina cicatricosa Reuss, 1850, p. 6, pi. 9, fig. 21. 
Aurila sp. aff. A. cicatricosa (Reuss). van den Bold, 
1966b, p. 26, pi. 3, figs. 6a-b; van dec Bold, 1969a, 
p. 122, pi. 2, figs. 6a-b.
Diagnosis - A species of Aurila characterized by deep 
punctae forming reticulations that parallel -die outline 
near the margins; several of die marginal ridges are 
raised and a small smooth area occurs at the center of the 
valve.
Dimensions - Figured right valve, L: 0.61 mm, H: 0.39
mm.
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Remarks - The specimens are very similar to those of 
van den Bold, with minor differences including a smaller 
size and slightly stronger development of marginal ridges 
in the present form. Van den Bold (1966h) has given a 
rather extensive comparison to other species of Aurila. 
Material - 3 valves.
Distribution - This rare species is present only at 
station 1047.
Previously reported occurrences of this species are 
from the Miocene of Guatemala, the Pliocene of Haiti and 
Puerto Rico, and the Pleistocene to Recent of Venezuela.
Aurila conradi aff. A. conradi conradi (Howe and McGuirt), 1935
PI. 4, fig. 3
gem-fcythere conradi Howe and McGuirt, 1935, p. 27, pi. 3, 
figs. 31-34, pi. 4, fig. 17.
Bemicythere aff. cymbaeformis (Seguenza). Keij, 1954, 
p. 221, pi. 4, fig. 8. 
not Cythere cymbaeformis Seguenza, 1883, p. 20, pi. 1, 
fig. 6.
Aurila 1 Drooger and Kaasschleter, 1958, p. 88, pi. 4, 
figs. 7-8.
Diagnosis - A species belonging to the A. conradi 
group characterized by subcircular reticulations separated 
by ridges that are thickened in the central area, prominent 
ridges along the anterior, dorsal, and ventral margins,
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and a prominent eye tubercle occurring anterodorsally.
Dimensions - Figured carapace, L: 0.66 mm, H: 0.42 
nan, W: 0.35 mm.
Remarks - This member of the A. conradi group is 
distinct as a result of its strong ridges between the sub- 
circular meshes. These ridges are especially thick in the 
central area, even more so than in A. conradi conradi 
(Howe and McGuirt), 1935. Aurila conradi floridana 
Benson and Coleman, 1963, another Recent member of this 
group, differs in having finer, polygonal reticulations 
and no smooth central area.
Material - 59 carapaces, 1.119 valves.
Distribution - This species , which is present at 47% 
of the stations , is one of the most abundant both in the 
number of occurrences and total number of specimens. A
highly significant lithology effect, which suggests a 
preference for coarse sediments, was observed.
Specimens assigned to Aurila conradi have been 
reported from the Pliocene to Pleistocene of Venezuela 
and Cuba.
Genus RADIMELLA Pokorny, 1969 
Radimella cf. R. confragosa form A van den Bold, 1975
PI. 4, figs. 2a-b 
Radimella confragosa form A van den Bold, 1975b, p. 697,
pi. 1, figs. 8-10 (with synonymy).
Diagnosis - A species of the Radimella confragosa
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group characterized by a dorsal margin that is strongly 
convergent toward the posterior and partly obscured 
posterodorsally by the dorsal ridge.
Dimensions - Figured left valve, L: 0.57 mm, H: 0.38 
mm; figured right valve, a molt, L: 0.64 mm, H: 0.35 mm.
Remarks - This member of the Radimella confragosa 
group most closely resembles form A of van den Bold, 
differing in its slightly less defined anterior cardinal 
angle. This form has previously been reported from the 
more northern Caribbean Islands and as far north as the 
Florida Keys. The form previously reported to occur on 
the Faria Shelf, Radimella sp. 3 van den Bold, 1975, was 
not observed.
Material - 12 carapaces, 40 valves.
Distribution — This form, which is present at 141%- of 
the stations, shows a significant preference for the 
Cumberland and East Trinidad areas.
Previous occurrences have been reported from the 
Pliocene to Recent of Cuba, and from the seas off Jamaica.
Genus BRADLEYA Homibrock, 1952 
Bradleya dictyon (Brady) ? , 1880 
PI. 3, fig. 17 
Cythere dictyon Brady, 1S80, p. 99, pi. 24, figs. la-v. 
Tr'achyleberis dictyon (Brady). Keij, 1954, p . 222, pi. 4, 
fig. 9.
Bradleya dictyon (Brady), van den Bold, 1957b, p. 241
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(with synonymy).
Bradleya 1 Drooger and Kaasschieter, 1958, p. 89.
Bradleya dictyon (Brady)?, van den Bold, 1963b, p. 389, 
pi. 7, fig. 7.
?Bradleya dictyon (Brady). Hulings, 1967, p. 651, figs.
4h, 6p.
Diagnosis - A species of Bradleya characterized by a 
coarsely reticulate, subquadrate carapace with a prominent 
ventral ridge that ends in a spine, and an indentation 
behind the anterior cardinal angle.
Dimensions - Figured left valve, L: 0.77 mm, H: 0.50
mm.
Rgrna-rks - There is considerable confusion surrounding 
the exact nature of the nominate species. Benson (1972a) 
has rejected most of the identifications listed above, 
adoping as a lectoholotype a form that is much larger, 
with a different shape, and less strongly reticulate than 
the form occurring here. Although Benson states that this 
species is restricted to the psychrosphere, Brady listed 
occurrences as shallow as 37 fathoms. The form in the 
present study appears to represent a shallow water species 
that belongs to the B. dictyon group, and maybe among 
those occurrences given by Brady from shallower water.
The present form is also similar to B_. normani (Brady), 
1868, originally described from off Brazil, in having a 
robust carapace with reduced secondary reticulations. 
However, that species is larger and belongs to a deeper
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water assemblage (upper bathyal) . The shallow water 
species described by Benson (1972a) B. andamanae, is 
similar in its reduced size and the reduced secondary 
reticulation when compared to deeper forms. The develop­
ment of an eye tubercle in B. andamanae is unlike the 
present form which appears to be blind.
Material - 11 carapaces, 1621 valves.
Distribution - This species, which occurs at 55% of 
the stations, is one of the most abundant species both in 
the number of occurrences and the total number of specimens. 
It occurs throughout the study area and nearly the entire 
depth range.
A cosmopolitan distribution for- this species was 
reported by Brady. Caribbean occurrences are reported 
from the Oligocene to Miocene of Cuba, the Miocene of 
Columbia, Panama, Costa Rica, Haiti, and St. Martin, the 
Pliocene of the Dominican Republic and Jamaica, and the 
Miocene to Recent of Trinidad and Venezuela.
Genus CAUDITES Coryell and Fields, 1937 
Caudites nipeensis van den Bold, 1946 
PI. 4, fig. 7
Caudites nipeensis van den Bold, 1946, p. 103, pi. 14,
figs. la—b; Keij, 1954, p. 224, pi. 4, fig- 14, pi. 6, 
figs. lla-d; van den Bold, 1963b, p. 386, pi. 6, 
figs. 3a-b; van den Bold, 1963a, p. 47, text-fig. 6, 
fig.’ 10; Baker and Hulings, 1966, p. 114, pi. 1,
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fig. 5; van den Bold 1970a, p. 47, pi. 2, fig. 12;
Teeter, 1975, p. 443, figs. lOd, 11a.
Diagnosis - A species of Caudites characterized by an 
anterior ridge that roughly parallels the anterior margin, 
two posterodorsal knobs, and a less developed ventromedian 
knob.
Dimensions - Figured carapace, L: 0.49 mm, E: 0.26 mm, 
W: 0.19 mm.
Remarks - The knobby character of this species easily 
distinguishes it from Caudites obliquecostatus van den 
Bold, 1963, as well as from other species of the genus.
Material - 52 carapaces, 127 valves.
' Distribution - This species, which is present at 34% 
of the stations, is found throughout the study area. A 
highly significant lithology effect was obtained, with a 
preference for all coarse sediments except very pelitic 
calcarenite.
This species is widespread in the Caribbean from the 
Miocene to Recent.
' Caudites obliquecostatus van den Bold, 1963 
PI. 4, fig. 10 
Caudites obTiquecostatus van den Bold, 1965b, p. 337,
pi, 6, figs. la-b, pi. 12, fig- 4.
Diagnosis - A species of Caudites characterized by 
three oblique ridges, two of which are inclined toward the 
anterior, and the third is nearly vertical, but slightly
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inclined toward the posterior; a weak ventral ridge that 
upturns and continues as an anterior ridge is present.
Dimensions - Figured carapace, L: 0.58 mm, E: 0.30 mm, 
W: 0.23 mm.
Remarks - Caudites highi Teeter, 1975, differs in 
having its anteriorly directed ridges less obliquely 
situated, and in the position of minor ridges.
Material - 2 carapaces, 6 valves.
Dfstribution - This rare species, which is present at 
only four stations around Trinidad, yielded highly signifi­
cant results in the tests for transect, lithology, and 
depth effect. Although the test results are speculative, 
the specimens are observed to occur in calcarenitic 
pelite and calcarenitic sand, with three of the occurrences 
at water depths less than 25 fathoms (45 m.).
Previous occurrences have been noted from the Pliocene 
of Jamaica, the Pleistocene to Recent of Trinidad, and the 
waters off Venezuela and Panama.
Genus ORIONINA Puri, 1954 
Orionina serrulata (Brady), 1869 
PI, 4, figs, 4a-b 
Cythere serrulata Brady, 1869, p. 153, pi. 18, figs. 11-12. 
Orionina serrulata (Brady), van den Bold, 1963a, p. 44, 
pi. 4, figs. 1-8, text-fig. 5, figs. 6-8a-d (with 
synonymy); van den Bold, 1963b, p. 386, pi. 6, fig- 7; 
van den Bold, 1966d, p. 47, pi. 1, fig. 8; Baker and
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Hulings, 1966, p. 114, pi. 1, fig. 9; van den Bold,
1967b, p. 311; van den Bold, 1975c, p. 147; Teeter,
1975, p. 447, figs. llh-i, 12a.
Diagnosis - A species of Orionina characterized by 
three longitudinal ridges and a vertical posterior ridge; 
the short dorsal ridge ends near the eye tubercle, the 
median ridge is long and slightly oblique, and the ventral 
ridge runs from near the posterior angulation to about 
1/3 the length from the posterior where it splits, forming 
an elongate loop in the anteroventral area; inner margin 
characterized by branching anteroventral radial pores and 
pillar structures.
D-itwynsions - Figured right valve, L: 0.59 mm, H: 0.29 
mm; figured carapace, L; 0.74 mm, H: 0.42 mm, W: 0.35 mm.
Remarks - At two stations northeast of Trinidad (1183, 
1185) specimens occur that are much larger and with 
extremely exaggerated ornamentation.
Qrionina bradyi van den Bold, 1963, a Recent form 
from Bermuda, differs in its smaller site and straight 
radial pores. Pribhina vaughni (Ulrich and Bassler),
1904 differs in internal features, including straight 
radial pores. Ofiom'na ebanksi Teeter, 1975, a Recent form 
described from Belize, differs in its isolated antero­
ventral ridge and more complexly branched radial pores.
Gunther and Swain (1976) have discussed the evolution 
of the species of this genus, as related to the geographic
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barriers that developed in the Caribbean area during the 
Neogene.
Material - 2 carapaces, 18 valves.
Distribution - This species, which is present at 6% 
of the stations, occurs primarily in calcarenitic pelite 
and calcarenitic sand.
The species has a widespread occurrence in the Carrib- 
bean from the Miocene to Recent.
Genus JUGOSOCYTHEREIS Puri, 1957 
- Jugosocythereis pannosa (Brady) 1869 
Pi. 4, fig. 6
Cythere pannosa Brady, 1869, p. 154, pi. 19, figs. 1-2. 
Jugosocythereis pannosa (Brady). van den Bold, 1966d, 
p. 47, pi. 1, fig. 11 (with synonymy); van den Bold, 
1971c, pi. 2, fig. 12; Maddocks, 1974, p. 210, pi. 5, 
figs. 1, 5-6, 8-9; Teeter, 1975, p. 449, figs. 11m, 
12d; van den Bold, 1975c, pi. 19, fig. 10.
Diagnosis - A species of Jugosocythereis characterized 
by a strongly reticulate surface, with the dorsal margin 
depressed behind the anterior cardinal angle and covered 
posteriorly by a ridge; two short median ridges occur at 
the subceutral area, and a strong ridge parallels the 
ventral margin.
Dimensions - Figured left valve, L: 0.74 mm, E: 0.44
ITTffl _
Rema-rks - It has been pointed out by van den Bold
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(1966d) and Teeter (1975) that J. vicksburgensis (Howe and 
Law), 1936, is less spinose than the present species. 
Material - 12 carapaces, 43 valves.
Distribution - This species, which is present at 10% 
of the stations, occurs primarily in the Northeast to East 
Trinidad area.
Previously reported occurrences exist off Trinidad, 
Venezuela, Panama, Belize, the Alacran reef, the Flower 
Graden Bank, Florida, Bermuda, the Bahamas, Cuba, Haiti, 
and Jamaica. Fossil occurrences have been reported from 
the Miocene to Pleistocene of Jamaica, the Pliocene of 
Haiti, and the Pliocene to Pleistocene of the Dominican 
Republic and Cuba.
Genus HERMANITES Puri, 1955 
Hermanites horhibrooki (Puri), 1960 
PI. 3, fig, 16 
Tfachyleberis cf. thoracophora (van den Bold). Keij,
1954, p. 223, pi. 4, figs. 12a-b, 
not Cytherais thoracophora van den Bold, 1946, p. 92, pi.
10, figs. 25a-b.
Hermanites 2 Drooger and Kaasschieter, 1958, p. 90. 
Bradleya horhibrooki Puri, 1960, p. 123, pi. 1, figs. 9-10, 
text-figs. 27-28.
Hermahites horhibrooki (Puri), van den Bold, 1966d, pi. 1, 
fig. 14; van den Bold, 1968, p. 66, pi. 4, fig. 3; 
van den Bold, 1975c, pi. 17, fig. 10; Teeter, 1975,
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p. 449, figs. lln, 12e.
Diagnosis - A species of Hermanites characterized by a 
strongly reticulate surface, with a subcentral tubercle, a 
strong posteroventral tubercle, and a weaker postero- 
dorsal tubercle.
Dimensions - Figured left valve, L: 0.49 mm, H: 0.28
mm.
Remarks - Hermanites thoracopfaora (van den Bold),
1946, originally described from the Eocene of Cuba and 
Bonaire, differs in having the ventral ridges parallel in 
dorsal view. Hermanites hutchisoni van den Bold, 1957, 
from the Oligo-Miocene of Trinidad, is slightly smaller, 
with weaker tubercles.
Material - 30 carapaces, 131 valves .
Distribution - This species, which is present at 27% 
of the stations, shows highly significant transect and 
depth effects, and a significant lithology effect. A 
preference is observed for the Northeast Trinidad area, 
and for the Orinoco shelf. While occurrences exist in all 
substrate types, the lowest frequency is in pelites. In 
addition, a preference is indicated for depths from 20-55 
fathoms (37-100 m.).
This species, which was originally described from the 
Recent of Florida, has occurrences off Trinidad, Venezuela, 
Panama, Belize, Cuba, Haiti, and Jamaica. Fossil occur­
rences include the Pliocene of Trinidad, Cuba, and the Domin­
ican Republic, and the 'Pliocene to Pleistocene of Jamaica.
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Hemicytherid molts
Remarks - Numerous molts belonging to Radimella and 
Aurila were encountered. As generic determination is 
difficult in these early stages, the molts have been 
included as a single group.
Material - 4 carapaces, 432 valves.
Distribution - These molts, which are present at 42% 
of the stations, show a significant preference for coarse 
sediments.
Family: TRACHYLEBERIDIDAE Sylvester-Bradley, 1948
Genus TRACHYLEBERIS Brady , 1902 
Trachyleberis bermudezi crebripustulosa van den Bold, 1966
PI. 4, fig. 14 
Trachyleberis bermudezi, n sp. A van den Bold, 1964, p.
14.
Trachyleberis bermudezi crebripustulosa van den Bold, 1966a,
p. 181, pi. 22, figs. 8a-b.
Diagnosis - A subspecies of Trachyleberis bermudezi 
characterized by numerous spines, some extending beyond 
the margins ; a subcentral group of spines occurs , with a 
posteriorly adjacent depression; the posterior end is 
bluntly pointed near the middle.
Dimensions - Figured right valve, a molt, L: 0.76 mm,
H: 0.44 mm.
Remarks - The two valves recovered in the study
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material are molts. Trachyleberis bermudezi bermudezi 
(van den Bold), 1946, occurring from the Upper Eocene to 
the Lower Miocene, is less spinose overall.
Material - 2 valves.
Distribution - This rare species occurs at two stations 
at depths of 100 and 114 fathoms (183 and 210 m.) in the 
very pelitic calcarenite of the Orinoco shelf.
Previous occurrences are recorded from the Miocene of 
Trinidad and St. Croix, the Miocene to Pliocene of 
Venezuela, and the Pliocene of Jamaica and the Dominican 
Republic.
Genus TRACHYLEBE5IDEA Bowen, 1953 
TrachyLeberfdea sp. 1 
PI. 4, fig. 5, PI. 10, fig. 6
Diagnosis - A species of Tfachyleberidea characterized 
by a compressed, sub quadrate carapace with cloverleaf-like 
reticulations and a marginal ridge that downturns in the 
posterodorsal area, continuing anteriorly to the sub- 
central tubercle.
Description - Carapace subquadrate with greatest 
height at the anterior cardinal angle. Anterior end 
broadly and obliquely rounded, denticulate ; dorsal margin 
straight behind a convexity at the anterior cardinal angle, 
slightly concave just before the posterior cardinal angle 
and converging toward the posterior end; ventral margin 
slightly sinuate; posterior end triangular, extended
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below midheight, and denticulate ventrally.
Dorsal view mucronate; outline of the central area 
straight, except for the gently angled anterior and 
bluntly truncated posterior.
Surface bearing cloverleaf-like reticulations.
Anterior margin rimmed by a reticulate ridge that bears an 
eyespot and that narrows and continues along the dorsal 
and ventral margins; ventral portion continues along the 
posterior end; dorsal portion downturns before the 
compressed posterior and turns anteriorly, continuing to 
the low subcentral tubercle. Ventrolateral ridge parallels 
these ridges and ends in front of the compressed posterior.
Left valve hinge consists of an anterior socket, a 
smooth median bar with an anterior tooth, and a lobed 
posterior socket. Muscle scar consists of a vertical row 
of four scars and a V-shaped frontal scar. Inner lamella 
wide; line of concrescence and inner margin coincident 
throughout.
Dimensions - Figured left valve, L: 0.59 mm, E: 0.32 
mm, W: 0.12 mm.
Remarks - Van den Bold (19'66d) figured a similar form, 
Tfachyleberidea sp., from Colon Harbour, Panama. That 
species differs in having a more elongate carapace, greater 
lateral extension of the ventrolateral ridge, and no 
downtuming of the dorsal ridge at the posterior cardinal 
angle.
A figure given by Haskins (1963) after Alexander
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(1934) of T. prestwichiana (Jones and Sherbom) , 1887, is 
similar to the present species in the pattern of ornamenta­
tion and downturned dorsolateral extension of the dorsal 
ridge. However, Alexander's specimen has a stronger 
dorsolateral ridge and the ventrolateral ridge is posi­
tioned more ventrally.
Material - 1 carapace, 8 valves.
Distribution - This species, which occurs at five 
stations, shows a tentative significant preference for the 
calcarenitic sand and calcarenitic pelite of North Paria 
and East Trinidad. A significant distance effect, which 
is also tentative, suggests an increase in abundance with 
increased distance from shore.
Tfachyleberidea sp. 2 
PI. 4, fig. 11, PI. 10, fig. 7
Diagnosis - A species of Trachyleberidea characterized 
by cloverleaf-like reticulations, a marginal ridge that 
bears an eye tubercle and a posterodorsal knob, and a 
ventrolateral ridge that terminates in a posteroventral 
knob.
Description - Carapace elongate, subquadrate with 
greatest height at the anterior cardinal angle. Anterior 
end broadly rounded with about six blunt tubercles; dorsal 
•margin straight, converging toward the posterior, obscured 
by a peaked dorsal ridge; ventral margin sinuate, slightly 
concave in the posterior; posterior end triangular,
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extended below midheight, bearing about five blunt 
tubercles ventrally.
Dorsal view arrow shaped with blunt ends, greatest 
width about 1/4 the length from the posterior at the end 
of the ventrolateral ridge. Dorsal ridge bears an eye 
tubercle anteriorly and forms a V that opens posteriorly 
just before the compressed posterior end. Subcentral 
tubercle forms a slight convexity about 2/5 the length 
from the anterior end.
Surface bearing cloverleaf-like reticulations.
Anterior end rimmed by a ridge that continues along the 
dorsal and ventral margins; slightly peaked in the 
posterodorsal area and ending in a knob before the com­
pressed posterior end. Ventrolateral ridge runs from 
below the subceatral tubercle to just before the compressed 
posterior, where it_ends in a knob.
Right valve hinge consists of an anterior tooth, a 
median groove with an anterior socket, and a lobed 
posterior tooth. Inner lamella moderately broad ante­
riorly, narrower ventrally and posteriorly; line of 
concrescence and inner margin coincident throughout.
Radial pores numerous .
DinM*nsjons - Figured right valve, L: 0.68 mm, H: 0.37
mm.
Remarks - This species is similar to T. tricomis 
Swain, 1967, from the Gulf of California, but has a less 
finely spinose anterior and a shorter ventrolateral ridge.
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Cletocythereis bradyi Holden, 1967, from the Hawaiian 
Islands has a similar pattern of reticulation, but has a 
higher, less posteriorly convergent dorsal margin, a 
longer ventrolateral ridge, and less developed knobs at 
the ridge terminations.
Material - 2 carapaces, 6 valves.
Distribution - This species occurs at three stations 
on the outer Orinoco shelf, in water depths of 45, 51, and 
100 fathoms (83, 93, and 183 m.).
Trachyleberidea sp. 3 
PI. 4, fig. 9
Diagnosis - A species of Trachyleberidea characterized 
by a weakly reticulate carapace with a short, dorsal ridge, 
a weak, oblique median ridge that crosses the subcentral 
tubercle, and a short, alar ridge.
Description - Carapace subquadrate, alate with 
greatest height at the anterior cardinal angle. Anterior 
end broadly and obliquely rounded; dorsal margin straight, 
converging toward the posterior; ventral margin slightly 
sinuate, obscured in the anterior half by a marginal ridge; 
posterior end suhtriangular, slope straight above, rounded 
and denticulate below.
Dorsal view arrow-shaped with greatest width at 1/3 
the length from the posterior end. Ends compressed and 
bluntly terminated; central area gently convex anterior of 
greatest width and concave behind.
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Surface weakly reticulate with three prominent longi­
tudinal ridges. An anterior ridge runs from just behind 
the anterior cardinal angle, around the anterior end to 
midlength on the ventral margin; ridge bears an eyespot 
anterodorsally. Dorsal ridge begins behind the anterior 
cardinal angle and ends before the compressed posterior. 
Weak oblique median ridge runs from the posterior cardinal 
angle to just anterior of the subcentral tubercle. Short, 
ventral ridge runs along the ala.
Left valve hinge consists of terminal sockets and a 
median bar with an anterior tooth.
Dimensions - 'Figured left valve, a molt, L: 0.62 mm,
H: 0.33 mm, W: 0.16 mm.
Remarks - The specimens recovered are all molts. 
Nevertheless, this species appears to be more weakly 
ornamented than the other species of Trachyleberidea in the 
study area.
Material - 5 valves.
Distribution - This rare species occurs at three 
stations on the outer Orinoco shelf in water depths of 35, 
47, and 100 fathoms (65, 86, and 183 m.).
Genus CATIVELLA Coryell and Fields , 1937 
Cativella pulleyi Teeter, 1975 
PI. 4, fig. 8
Bradleya sp. Keij, 1954, p. 223, pi. 4, figs. 13a-c,
pi. 6, fig. 10.
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Hermanites 5, Drooger and Kaaschieter, 1958, p. 90. 
Cativella pulley! Teeter, 1975, p. 451, figs. 12f, 13c-e
(■with synonymy) .
Diagnosis - A species of Cativella characterized by a 
tuberculate surface with four keel-like ridges; the ante­
rior ridge runs along that margin from just behind the 
eye tubercle to just before the posteroventral margin, and 
is separated near the anterior from the curved dorsal 
ridge, the median ridge is slightly oblique, and the 
shorter ventrolateral ridge bears a posterior spine.
Dimensions - Figured left valve, L: 0.67 mm, H: 0.39
mm.
Remarks - Cativella semitranslucens Crouch, 1949, 
originally described from the Pliocene of California, is 
larger and bears fewer tubercles between the ridges. 
Cativella navis Coryell and Fields, 1937, primarily a 
late Tertiary Caribbean form, is smaller and more sub- 
triangular, with an extended posteroventral area.
Material - 9 carapaces, 119 valves.
Distrxbufion - This species , which is present at 28% 
of the stations, exhibits a highly significant lithology 
effect. There appears to be a preference for calcarenitic 
sand and calcarenitic pelites, including calcarenitic 
sandy pelite, of the middle to outer shelf. Most occur­
rences range in depth from 11-68 fathoms (20-125 m.) .
Occurrences have been noted off Trinidad, Venezuela, 
Belize, and the Mississippi Delta.
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Genus OCCULTOCYTHEREIS Howe, 1951 
Occultocythereis angusta van den Bold, 1963 
PI. 4, fig. 12
Cythereis deformis Brady, 1911, p. 597, pi. 20, figs. 7-8. 
not Cythereis deformis Baird, 1850, p. 256, pi. 18, figs.
4-6 (=Jugosocythereis prava (Baird), 1850). 
Occultocythereis angusta van den Bold, 1963b, p. 391, pi.
9, figs. la-c, pi. 12, fig. 6; van den Bold, 1971c,
pi. 2, fig. 10; Allison and Holden, 1971, p. 203,
fig. 27; Haddocks, 1974, p. 212, pi. 7, figs. 4-6;
Teeter, 1975, p. 453, figs. 13f-g, 14a.
Diagnosis - A species of Occultocythereis characterized 
by a weakly reticulate surface with a dorsal ridge, bearing 
a knob at the posterior end, and a shorter ventral ridge; 
a sulcus occurs behind, and parallel to the anterior ridge.
Dimensions - Figured left valve, L: 0.55 mm, H: 0.30 
mm; unfigured carapace from station 1185, L: 0.47 mm,
H: 0.25 mm.
Remarks - The specimens from deeper water are somewhat 
larger than those from shallower water and those previously 
reported.
Material - 2 carapaces, 14 valves .
Distribution - This species, which is present at 6% of 
the stations, is found in coarse sediments ranging in 
depth from 24-102 fathoms (44-187 m.).
Numerous occurrences exist from the Recent, including 
Venezuela, Panama, Belize, Clipperton Island, Madeira,
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Puerto PJLco, Cuba, Jamaica, and the Flower Garden Bank. 
Fossil occurrences have been noted from the Miocene to 
Pleistocene of Jamaica, and the Pliocene of Trinidad,
Cuba, and the Dominican Republic.
Genus COSTA Neviana, 1928 
Costa? santacrucensis van den 3old, 1957 
PI. 5, figs. la-b 
Trachyleberis sp. Keij, 1954, p. 223, pi. 5, figs. la-b. 
Costa santacrucensis van den Bold, 1957b, p. 241, pi. 2, 
figs. 5a-b; van den Bold, 1966a, pi. 22, fig. 6; van 
den Bold, 1966b, p. 28.
Costa? santacrucensis van den Bold, van den Bold, 1970b, 
p. 68 (with synonymy).
Diagnosis - A questionable species of Costa 
characterized by a subovate carapace with the dorsal and 
ventral margins converging toward a pointed posterior end; 
four longitudinal ridges occur, a lobate dorsal ridge 
covering the dorsal margin, two strong median ridges that 
often join posteriorly, and a ventral ridge that is some­
what weakly developed.
Df■mentions - Figured adult left valve, L: 0.73 mm,
H: 0*47 Turn, figured molt left valve, L: 0.57 mm, H: 0.35
m m  .
Remarks - Many molts that appear to belong to this 
species were observed. Keij (1954) noted that the molts 
were of the same shape, but more regularly reticulate.
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In addition, the only ridge clearly recognized in most 
molts is the dorsal ridge.
This species has been questionably assigned to Costa 
because of differences in shape and the ridge arrangement 
(van den Bold, 1970b). This form is the nominate species 
of a Costa? group which also includes C. ? robinsoni van 
den Bold, 1970. Costa? robinsoni, a Pliocene to Recent 
Caribbean species, differs in being more subrectangular and 
having the two median ridges more parallel. Costa kugleri 
neotera van den Bold, 1970, a Pliocene to Recent species 
which has been reported from the Gulf of Paria, has a 
shape similar to C.? santacrucensis, but differs in its 
more arched dorsad ridge and single median ridge.
Material - 1 carapace, 192 valves.
' Distribution - This species, which is present at 23% 
of the stations and shows a significant test for transect 
effect, is most abundant in the North Paria-Trinidad and 
East to Southeast Trinidad areas. Most of the occurrences 
are in water depths from 27-98 fathoms (50-179 m.).
This species occurs from the Miocene to Pliocene in 
Trinidad, Venezuela, Columbia, and the Lesser Antilles.
The present study supports van den Bold' s (1957b) observa­
tion regarding the Recent occurrence of this species.
Cdsta vafiaKilocostata laficostata van den Bold, 1866
PI. 5, fig. 2
Costa variabildcostata n. subsp. B van den Bold, 1964,
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p. 11.
Costa variabilocostata laticostata van den Bold, 1966b,
p. 27, pi. 3, figs. 7a-b; van den Bold, 1970b, p. 68.
Diagnosis - A subspecies of Costa variabilocostata 
characterized by three longitudinal ridges, of which the 
median ridge bifurcates anterior of midlength; strong, 
subhorizontal crossridges occur between the longitudinal 
ridges, with no vertical subdivision of the crossridge 
network between the slightly arched dorsal ridge and the 
median ridge.
Dimensions - Figured left valve, L: 0.73 mm, H: 0.42
mm.
Material - 2 carapaces, 47 valves.
Distribution - This species, which is present at 16% 
of the stations and exhibits a significant depth effect, 
occurs mainly in waters deeper than 24 fathoms (44 m.) .
Occurrences have been noted from the Miocene to Recent 
of Trinidad and Venezuela, the Pliocene to Recent of 
Jamaica, and the Recent of Puerto Rico.
Costa variabiiocostata recticostata van den Bold, 1970
PI. 5, figs. 3a-b 
Costa vafiabildcosfata recticostata van den Bold, 1970b, p.
68, pi. 1, figs. 4a-d (with synonymy); Teeter, 1975,
p. 456, figs. 14b, 15d.
Diagnosis - A subspecies of Costa variabilocostata 
characterized by three straight longitudinal ridges, of
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which the median ridge bifurcates anterior of midlength; 
a mesh pattern is developed between the ridges, consisting 
of vertical and horizontal crossridges.
Dimensions - Figured carapace, L: 0.77 mm, H: 0.39 
mm, W: 0.37 mm; figured left valve, L: 0.61 mm, H: 0.35
mm -
Remarks - The occurrence of larger than normal speci­
mens has been recorded at depths of 55 m., north of 
Trinidad (van den Bold, 1970b). Specimens of larger than 
normal size were observed in the present study at ten 
stations (293, 1000, 1001, 1055, 1108, 1157, 1160, 1174, 
1201, and 1210). The depths of these stations are all 
greater than 56 m., except of station 1108, where the 
depth is about 41 m. Examples of both normal and abnormal 
sized specimens were present at two of the shallowest of 
these stations (1108 and 1101, about 58 m.), and at one 
deep station (1174, about 79 m.).
Material - 11 carapaces, 202 valves.
Distribution - This species, which is present at 32% 
of the stations, occurs throughout the study area. A 
highly significant lithology effect suggest a preference 
for coarse sediments, except for very pelitic calcarenites. 
A preference for water depths less than 52 fathoms (95 m.) 
is indicated by the significant depth effect, and explains 
the absence from very pelitic calcarenite.
Previous occurrences have been recorded from the 
Miocene to Recent of Trinidad and Venezuela, the Pliocene
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of Columbia, the Pleistocene of Costa Rica, and the Recent 
off Columbia, Panama, Belize, Puerto Rico, and the Lesser 
Antilles.
Costa variabilocos tata molts
Remarks - Numerous Costa molts occurred that could be 
recognized by their shape as belonging to C. 
variabilocostata rather than to C. santacrucensis. How­
ever, the ridge and crossridge network is not established 
well enough in the early stages to recognize the two 
subspecies.
Material - 165 valves.
Distribution - Molts are present at 37% of the 
stations, covering the entire study area and nearly the 
entire depth range.
Genus PURIANA Coryell and Fields, 1973
Puri ana sp. aff. P. rugipunctata (Ulrich and Bassler), 1904
PI. 4, fig. 15
Cythere rugipunctata Ulrich and Bassler, 1904, p. 118, pi.
38, figs. 16-17.
Diagnosis - A species of Puriana characterized by an 
anterior ridge rimming the margin, a ventrolateral ridge 
that is strongest anteriorly, posteroventral nodes, one 
very pronounced, and very weak subvertical ridges in the 
posterodorsal area.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
171
Dimensions - Figured carapace, 1: 0.55 mm, H: 0.30 
mm, W: 0.30 mm.
Remarks - This species differs from P. rugipunctata 
(Ulrich and Bassler), 1904, primarily by its more subdued 
ornamentation. Puriana rugipunctata gatunensis (Coryell 
and Fields), 1937, suggested to be the Caribbean and Gulf 
of Mexico form of this species (van den Bold, 1971c,
1974b), is also more strongly ornate.
Krutak (1971) figured a species of Puriana from 
Veracruz, Mexico, that has fairly weak ornamentation. 
However, that species has a different pattern of ornamenta­
tion and a lower subcentral tubercle. “Puriana sp. of 
van den Bold (1966d), from Colon Harbour, has even weaker 
ornamentation and a marginal area with a different shape 
to the. anterior vestibule.
Material - 9 carapaces, 68 valves.
Pistribution - This species, which is present at 15% 
of the stations, is most abundant in coarse sediments in 
water depths between 20-52 fathoms (37-95 m.).
Specimens assigned to the nominate species have been 
reported from the Miocene of Panama, Guatamala, Cuba,
Puerto Rico, the Dominican Republic, and the Lesser 
Antilles, the Miocene to Pliocene of Costa Rica, the 
Miocene to Pleistocene of Columbia, and the Miocene to 
Recent of Trinidad and Venezuela.
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Genus AMBOCYTHERE van den Bold, 1957 
Ambocythere keiji van den Bold, 1957 
PI. 4, fig. 17 
Paracytheretta sp. Keij, 1954, p. 221, pi. 4, fig. 7, 
pi. 6, figs. 7a-b.
Ambocythere keiji van den Bold, 1957a, p. 805, figs. 1-4. 
Ambocythere hyalina van den Bold, 1957a, p. 807, figs. 7, 
18.
Ambocythere keiji van den Bold, van den Bold, 1965a, p.
10, pi. 1, fig. 1, text-figs. 1, 2.
Diagnosis - A species of Ambocythere characterized by 
three longitudinal ridges, the dorsal ridge obscuring the 
posterior of that margin, and the median and ventral ridges 
joined posteriorly by a transverse ridge; posterior end 
steeply truncated with the rounded ventral portion con­
sisting of a denticulate flange.
Dimensions - Figured carapace, L: 0.44 mm, H: 0.24 mm, 
W: 0.16 mm.
Remarks - This species is readily distinguished from 
two related Tertiary Caribbean forms: 1) A. subreticulatum 
van den Bold, 1957, which exhibits weakly reticulate orna­
mentation and a slightly less truncated posterior and 2)
A. ex-fTis van den Bold, 1965, which has three longitudinal 
ridges that extend further toward the anterior.
Material - 5 carapaces, 114 valves.
Pis tribution - This species , which is present at 27% 
of the stations, occurs in nearly all substrate types and
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at water depths greater than about 22 fathoms (40 m.).
Many of the occurrences are relatively close to shore, as 
indicated by the significant distance from shore effect.
This species was originally described from the Gulf of 
Paria.
Genus PTERYGOCYTHEREIS Blake, 1933 
Ptervgocvthereis sp.
PI. 5, figs. 4a-b 
Pterygocythereis 1 Drooger and Kaaschieter, 1958, p. 92, 
pi. 4, fig. 15.
Pterygocythereis n. sp. 2 Howe and van den Bold, 1975, 
pi. 3, fig. 18.
Diagnosis - A species of Pterygocythereis characterized 
by a posteriorly converging dorsal margin, a triangular 
posterior end, and spinose frills along the margins and 
ala.
Description - Carapace subquadrate with greatest height 
at anterior cardinal angle. Anterior end evenly rounded, 
bearing about fourteen blunt spines; dorsal margin straight, 
angled toward the posterior and bearing about nine spines 
that are connected to form a frill; ventral margin slightly 
sinuate, obscured throughout the middle by a ventral frill 
and an ala; posterior end triangular with two spines that 
are separated from the dorsal frill, two spines on the 
posteroventral margin, and three spines at the posterior 
extremity.
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maximum lateral extension of the ala; posterior end 
compressed.
Surface smooth; in addition to the marginal spines and 
frills, a short anteroventral frill is present. Alae bear 
a frill formed of about 6 blunt spines and a laterally 
projecting terminal spine.
Left valve hinge with terminal sockets and a median 
bar with an anterior tooth. Muscle scar consists of a 
vertical row of four scars and a V-shaped frontal scar. 
Inner lamella moderately wide with the inner margin and 
line of concrescence coincident throughout. Radial pores 
numerous.
LiTnPjn<;lbns - Figured left valve (exclusive of spines), 
L: 0.71 mm, E: 0.35 mm, H: 0.19 mm.
Remarks - This species appears to be identical to the 
form described by Howe and van den Bold (1975) from the 
Mississippi mudlumps. Fterygocythereis americana (Ulrich 
and Bassler), 1904, differs in having a more horizontal 
dorsal margin and a less triangular posterior end.
Material - 1 carapace, 105 valves.
Distribution - This species , which is present at 24% 
of the stations, shows a significant depth effect. Most 
of the occurrences are at depths greater than 24 fathoms 
(44 m.) .
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Genus BASSLERITES Howe, 1937 
Basslerites minutus van den Bold, 1958 
PI. 4, fig. 13 
Basslerites teres (Brady). Keij, 1954, p. 224, pi. 5, 
figs. 2a-b.
not Cythere teres Brady, 1870, p. 147, pi. 14, figs. 17- 
18.
Basslerites minutus van den Bold, 1958b, p. 405, pi. 3, 
fig. 8, pi. 5, figs. 5a-c; van den Bold, 1963b, 
p. 392; Morales, 1966, p. 62, pi. 5, figs. 3a-b (with 
synonymy).
Diagnosis - A species of Basslerites characterized by 
an obtusely angled posterior, a depression in the posterior 
surface of the valve, and branching radial pore canals. 
Dfniorxions - Figured left valve, L: 0.40 mm, H: 0.21
mm.
Rpma-rks - In addition to differences in shape of the 
posterior depression, these features differentiate the 
following species: 1) B. parvissima Teeter, 1975, is more
pointed posteriorly and 2) B. twincayensis Teeter, 1975, 
has elongate pits in the anterior and posterior surface. 
Materia 1 - 2 carapaces, 7 valves.
Distribution - This species is present at only four 
stations in water depths ranging from 26-52 fathoms 
(47-95 m.).
Occurrences' have been reported from the Miocene to 
Recent in such areas of the Caribbean as Trinidad,
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Venezuela, Columbia, Panama, Guatemala, Mexico, and the 
Dominican Republic.
Genus ECHINOCYTHEREIS Puri, 1953 
Echinocythereis sp.
PI. 4, fig. 16
Diagnosis - A species of Echinocythereis characterized 
by a finely spinose surface with the spines arranged 
concentrically along the margins, and with a strong sub­
central tubercle.
Description - Carapace subrhoaboid with the greatest 
height at the anterior cardinal angle. Anterior end 
broadly rounded; dorsal margin straight, converging 
posteriorly; ventral margin straight, converging slightly 
toward the posterior; posterior end nearly vertical.
Dorsal view lens-shaped with greatest width at mid­
length.
Surface spinose with spines concentrically arranged at 
the margins; subcentral tubercle distinct.
Left valve hinge consists of terminal sockets and a 
median bar with an anterior tooth. Inner lamella moder­
ately broad with numerous radial pores, some bifurcating. 
Inner margin and line of concrescence separate anteriorly 
to form an elongate, narrow vestibule.
DTTngn<ions - Figured left valve, a molt, L: 0.57 mm,
H: 0.37 mm.
Remarks - Echinocythereis garretti (Howe and McGuirt),
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1935, differs in having an eye tubercle and larger spines 
that are less concentrically arranged. Echinocythereis 
margaritifera (Brady), 1870, is similar to the present 
species in having concentrically arranged spines, but they 
are larger and an eye tubercle is present.
Material - 9 valves.
Distribution - This rare species, which is present at 
only five stations and shows a highly significant depth 
effect, occurs in waters deeper than 82 fathoms (150 m.).
Family: CYTHERURIDAE Muller, 1894
Genus CYTHERURA Sars, 1866 
Cytherura luciae van den Bold, 1966 
PI. 5, figs. 5a-b 
Cytherura cf. lineata Brady, van den Bold, 1946, p. 119, 
pi. 9, fig. 17; Keij, 1954, p. 227, pi. 5, fig. 12. 
not Cytherura lineata Brady, 1868b, p. 441, pi. 32, figs. 
30-34, 37.
Cytherura 4 Drooger and Kaasschieter, 1958, p. 90. 
Cytherura luciae van den Bold, 1966b, p. 30, pi. 4, figs. 
la—d.
Diagnosis - A species of Cytherura characterized by 
ornamentation consisting of a finely meshed network with 
the longitudinal ridges being more prominent; dorsal 
margin strongly arched in females.
Dimensions - Figured right valve, a female, L: 0.44
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mm, H: 0.25 mm; figured carapace, a male, L: 0.44 mm,
H: 0.21 mm, W: 0.28 mm.
Material - 3 carapaces, 357 valves.
Distribution - This species, which is present at 32% 
of the stations, is primarily found in coarse sediments. 
Therefore, the number of occurrences increases with 
increased distance from shore.
Previous occurrences of the species have been reported 
from the Miocene of Guatemala and the Pliocene to Recent 
of Venezuela.
Cytherura maya Teeter, 1-975 
PI. 5, figs. 9a-b 
Cytherura maya Teeter,. 1975, p. 466, figs. 17d-f, 18c.
Diagnosis - A species of Cytherura characterized by a 
median caudal process and a strongly reticulate surface; 
a ridge runs from the anteroventral to the posterodorsal 
area, bearing a small eye tubercle; inner margin extended 
in the posterior of males; vestibula lacking in both sexes.
Dimensions - Figured left valve, a female, L: 0.47 
mm, R: 0.26 mm; figured left valve, a male, L: 0.48 mm,
H: 0.25 mm.
Remarks - The specimens from the present study have 
stronger development of the dorsal ridge than Teeter’s 
types; thus, the eye tubercle appear smaller. In all other 
features, they are identical.
Material - 17 valves.
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Distribution - This species, which is present at 5% of 
the stations, was observed to occur only on the North 
Paria-Trinidad shelf. The species is present only in 
calcarenitic pelite and yielded a highly significant test 
for lithology effect.
This form was originally described from Belize.
Cytherura swaini van den Bold, 1963 
PI. 5, fig. 6
?Cytherura sp. 3 Benda and Puri, 1962, p. 324, pi. 4, fig.
11.
Cytherura swaini van den Sold, 1963b, p. 395, pi. 9, figs.
4a-b; Morales, 1966, p. 53, pi. 4, fig. 2; van den
Bald, 1967b, p. 312; Teeter, 1975, p. 467, fig. 17g;
Kontrovitz, 1976, p. 63, pi. 3, fig. 2.
' Diagnosis - A species of Cytherura characterized by 
its lanceolate carapace, with a subventral caudal process; 
four longitudinal ridges occur, the middle two forming a 
loop that narrows to a point anteriorly.
Dimensions - Figured carapace, L: 0.34 mm, E.- 0.15 
mm, W: 0.11 ram.
Remarks - Swain (1955) and Morales (1966) have 
reported a form that differs from the present species only 
in having more numerous longitudinal ridges . As has been 
suggested by van den Bold (1963b), this difference in C. 
cosrat-a Muller of Swain and' C. sp. of Morales may be a 
local variation, possibly related to salinity.
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Material - 2 carapaces, 25 valves.
Distribution - This species, which is present at 11% 
of the stations, yielded no significant tests, but appears 
to occur primarily in calcarenitic sand and calcarenitic 
pelite.
Previously reported occurrences exist from the Recent 
off Trinidad, Venezuela, Panama, Belize, Mexico, and the 
Mississippi delta. Fossil occurrences include the Miocene 
of Panama, the Miocene to Pleistocene of Trinidad, the 
Pliocene to Pleistocene of Venezuela, and the Pleistocene 
of Cuba.
Cytherura sp. 1 
PI. 5, figs. 7a-d, PI. 10, fig. 9 
Cyth&rufa sp. Keij, 1954, p. 22.7, pi. 5, fig. 11.
Diagnosis - A species of Cytherura characterized by 
reticulate ornamentation, except near the eye tubercle; 
ventral area developed into a flattened ala.
Description - Carapace elongate, subrectangular with 
greatest height at midlength. Anterior end broadly rounded, 
continuing without a break into an arched dorsal margin; 
ventral margin straight ; posterior end with a median 
caudal process.
Dorsal view pear-shaped, with greatest width slightly 
posterior of midlength; posterior compressed at the caudal 
process!
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Dimorphism present. In lateral view, males are 
lower; thus, the dorsal margin is not as strongly arched.
In dorsal view males are less convex overall, with the 
greatest width at midlength, and more inflated than females 
in the posterodorsal area.
Surface reticulate, except for a smooth area associated 
with a very weak eye spot; longitudinal ridges converge 
anteriorly, and those just below midheight upturn 
posteriorly just behind midlength. Venter flattened and 
developed as an ala.
Right valve hinge with terminal teeth and a rather 
short median groove. Muscle scar consists of a vertical 
row of four scars, frontal scar not seen. Inner lamella 
widest anteriorly in females, narrow elsewhere; in males, 
there is an extension of the posterior area as in Semi- 
cytherura; line of concrescence and inner margin coinci­
dent throughout.
Dimensions - Figured right valve, a female, L: 0.35 
mm, H: 0.19 mm, W: 0.10 mm; figured right valve, a male,
L: 0.34 mm, H: 0.16 mm, W: 0.10 mm.
Remarks - In shape and ornamentation, this species is 
very similar to C. luciae van den Bold, 1966. However, 
the present species is slightly smaller and more strongly 
flattened ventrally. Cytherura cybaea Garbett and 
Maddoeks, 1979, has a similar shape and pattern of orna­
mentation, but with weak alae developed only in females.
Material - 139 valves.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
182
Distribution - This species, which is present at 26% 
of the stations, appears to prefer coarse sediments. Thus, 
there is an increase in occurrence with increased distance 
from shore, as indicated by the highly significant test.
Cytherura sp. 2 
PI. 5, fig. 8
Diagnosis - A species of Cytherura characterized by a 
small, lanceolate carapace with a long subventral caudal 
process and several longitudinal ridges, including a 
median ridge that recurves sharply in the posteroventral 
area.
Description - Carapace small, lanceolate with the 
greatest height at midlength. Anterior end obliquely 
rounded; dorsal margin short and straight , obscured by a 
dorsal ridge; ventral margin nearly straight and parallel 
to the dorsal margin; posterior end developed as a long 
subventral caudal process.
Dorsal view cuneiform, with greatest width behind mid­
length. Anterior end bluntly rounded by angulations; 
posterior end strongly compressed; intervening area 
subrectangular, with outline converging slightly toward 
the anterior.
Surface dominated by several prominent ridges. Dorsal 
ridge begins at the anterior margin, below midheight, 
parallels the anterior end, arches above the dorsal margin 
at about 1/4 the length from the anterior, and continues
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to the posterior slope. Two median ridges begin just 
below the anterior end of the dorsal ridge; the uppermost 
ridge divides, with the ventral branch continuing hori­
zontally and paralleled for a short distance by the lower 
median ridge and a short ridge that developes between the 
branches of the uppermost median ridge, the tipper branch 
runs obliquely in a posterodorsal direction to about 1/3 
the length from the anterior end and slightly above 
midheight, at which point, the ridge becomes subhorizontal, 
at its posterior end the ridge turns sharply downward and 
recurves to join the ventral ridge at slightly more than 
2/3 the length from the anterior end. Ventral ridge 
begins below midheight at the anterior, parallels the 
ventral margin, except in the center -there it is slightly 
concave, and ends near the caudal process. Additional 
smaller ridges develop at the posterior turn of the median 
ridge.
Internal features as described for the genus.
Dimensions - Figured right valve, L: 0.33 mm, H: 0.15 
mm, W: 0.08 mm.
Remarks - This species has similar ornamentation as, 
but a different shape than, Cytherura raadsfaOoveni van den 
Bold, 1946, described from the Miocene of Cuba. This 
species was also reported and figured by Ishizaki and 
Gunther (1974, Nearocytherura? raadshOOveni (van den Bold), 
1946) from the Gulf of Panama.
The present form is also very similar in size and
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shape to £. swaini van den Bold, 1963, and C. costata 
Muller of Swain (1955). However, those species differ 
in the arrangement of longitudinal ridges. Cytherura 
paracostata Swain, 1967, differs not only in features of 
the ridges, but also in the position of the caudal process, 
which is somewhat more dorsal and shorter.
Material - 4 valves.
Distribution - This rare species, which is present at 
only three stations near the Essequibo River, occurs in 
calcarenitic sand and calcarenitic sandy pelite at depths 
of 10, 13, and 34 fathoms (18, 24, and 63 m.). The 
limited number of occurrences malees the significant test 
results for lithology and depth uncertain.
Cytherura sp. 3 
PI. 5, fig. 10
Diagnosis - A species of Cytherura characterized by 
straight, subparallel dorsal and ventral margins, reti­
culate ornamentation, and a posteroventral keel.
Description - Carapace small, subrectangular with 
greatest height about 1/3 the length from the posterior 
end, but roughly equal throughout most of the length. 
Anterior end obliquely rounded; dorsal margin straight; 
ventral margin slightly downs loped toward the posterior, 
turning sharply upward into the posterior; posterior end 
with a dorsomedian caudal process .
Broaidly convex in dorsal view, greatest width behind
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middle; posterior end slightly compressed at the caudal 
process.
Surface reticulate, with longitudinal ridges more 
prominent than vertical crossridges, especially in the 
ventral area. Posteroventral area developed as a weak 
keel.
Internal features normal for the genus.
Dimensions - Figured left valve, L: 0.30 mm, H: 0.16 
mm, W: 0.08 mm.
Remarks - This species resembles C. wardensis Howe 
and Brown, 1935, in outline and presence of a postero­
ventral keel. However, the present species is smaller 
and lacks a sulcus and eyespot. Teeter (1975) described 
a species from Belize, C. sdbwafdensis, that is closer in 
size to this species, but has a different shape and a 
well-developed sulcus.
Material - 4 valves.
Distribution - This rare species occurs at only two 
stations near Trinidad at water depths of 98 and 102 
fathoms (179 and 187 m.).
Genus SEMICYTEER.URA Wagner, 1957 
Semi cytherura arayaensis van den Bold, 1966 
PI. 6, fig. 7
Semicytherura arayaensis van den Bold, 1966b, p. 31, pi.
4, figs. 3a-b; van den Bold, 1967b, p. 312.
DTap-nosis - A species of Semi cytherura characterized
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by longitudinal ridges that enclose characteristic 
depressed areas, including a posteroventral loop-shaped 
depression and several centrally located depressions; 
posterodorsal saddle-shaped loop is present.
Dimensions - Figured carapace, L: 0.35 mm, H: 0.19 
mm, W: 0.18 mm.
Remarks - Except for the smaller size, these specimens 
appear to be identical to S. arayaensis van den Bold,
1966, from the Miocene of Trinidad, Venezuela, and Panama.
Material - 7 carapaces, 54 valves.
Distribution - This species, which is present at 16% 
of the stations, shows a significant preference for depths 
ranging from 27-44 fathoms (50-81 m.) .
Previous occurrences of this species have been 
recorded from the Miocene of Panama and the Miocene to 
Pliocene of Trinidad and Venezuela.
Semicytherura sp. 1 
PI. 6, fig. 9, PI. 11, fig. 2
Diagnosis - A species of Semi cytherura characterized 
by a subovate carapace with longitudinal ridges dominant 
in the anterior of the ventral half, and equally developed 
longitudinal and transverse ridges elsewhere; an elongate 
depression occurs posteroventrally.
Description - Carapace subovate with greatest height 
in the posterior half. Anterior end obliquely rounded, 
continuing without a break into a slightly convex dorsal
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margin; ventral margin slightly sinuate, obscured 
throughout most of its length by the swollen ventral area, 
and upturning into the posterior end which is developed as 
a dorsomedian caudal process.
Dorsal view teardrop-shaped with greatest width near 
midlength; caudal process compressed.
Surface reticulate, dominated by longitudinal ridges 
in the anterior of the ventral half, longitudinal and 
transverse ridges equally developed elsewhere. Postero­
ventral area marked by an elongate depression. Prominent 
dorsal ridge runs from midlength around the anterior 
margin. Meshed areas finely pitted.
Left valve hinge consists of indistinct terminal 
sockets and a median bar that is crenulate at the ends. 
Inner lamella broad with a posterior extension. Inner 
margin and line of concrescence coincident throughout. 
Radial pores at the anterior end are slightly sinuate, 
some are false.
Dimensions - Figured left valve, L: 0.34 mm, H: 0.21
mm.
Remarks - The shape and general pattern of ornamenta­
tion are similar to Cytherura laconica Swain, 1967, from 
the Gulf of California^ However, the internal features of 
these two forms are quite distinct.
Material - 1 carapace, 44 valves.
Distribution - This species, which is present at 11% 
of the stations, shows a highly significant preference for
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
calcarenitic pelite and calcarenitic sand.
188
Semicytherura sp. 2 
PI. 6, fig. 8, PI. 11, fig. 1
Diagnosis - A species of Semicytherura characterized by 
an elongate carapace with a ventral ridge that obscures 
the ventral margin, a posteroventral depression, and sub- 
circular reticulate meshes, with those at midlength 
forming a prominent vertical row.
Description - Carapace low, elongate with greatest 
height in the posterior half. Anterior end obliquely 
rounded; dorsal margin slightly convex; ventral margin 
slightly sinuate, obscured in the middle by a vertical 
ridge; posterior end developed as a subdorsal caudal 
process.
Dorsal view fusiform with greatest width just posterior 
of midlength; anterior end acute and posterior caudal 
process compressed.
Surface reticulate with meshed areas finely pitted.
A ventral ridge overhangs the ventral margin and borders 
a posteroventral depression. Anteroventral area dominated 
by longitudinal ridges., remaining surface dominated by 
subcircular meshes. A median vertical row consisting of 
about six meshes is prominent.
Left valve hinge consists of indistinct terminal 
sockets and a median bar that is crenulate at the ends. 
Inner lamella broad anteriorly and with a posterior
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
189
extension. Selvage separated from the outer margin in the 
anterior end. Radial pores moderately numerous, especially 
anteriorly; some are false.
Dimensions - Figured left valve, L: 0.34 mm, H: 0.19
mm.
Remarks - This species differs from S. arayaensis 
van den Bold, 1966, by its more uniform reticulations and 
fewer major ridges and depressions.
Material - 3 carapaces, 8 valves.
Distribution - This species occurs at six stations in 
water depths ranging from 44-80 fathoms (81-146 m.).
Semi cytherura sp. 3 
PI. 6, fig. 11
Diagnosis - A species of Semi cytherura characterized 
by a reticulate carapace with straight , parallel dorsal 
and ventral margins and a ventral ridge that upturns 
posteroventrally.
Description - Carapace elongate, subrectangular with 
height fairly even throughout most of the length. Anterior 
end broadly and obliquely rounded; dorsal margin straight 
and parallel to the straight ventral margin; posterior end 
developed as a dorsomedian caudal process.
Dorsal view fusiform with greatest width near mid­
length. Outline of valves unequal; left valve evenly 
convex, sharply truncated just before the caudal process; 
right valve more strongly inflated, with extended ventral
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ridge in posterior half and more gradual termination 
before the caudal process.
Surface reticulate, with a ventral ridge that upswings 
behind midlength; posterior area above upturned ridge is 
inflated.
Left valve hinge consists of indistinct terminal 
sockets and a median bar that is crenulate at its ends. 
Dimensions - Figured left valve, L: 0.37 mm, H: 0.19
mm.
Remarks - This rare species differs from Semicytherura 
sp. 2 by its slightly larger size, its straight, parallel 
dorsal and ventral margins, and the shape of its ventral 
ridge, which, does not obscure the ventral margin.
Material - 1 carapace, 2 valves.
Distribution - This rare species is present at only 
two mid- to outer shelf stations of the North Paria- 
Trinidad area.
Semicytherura sp. 4 
PI. 6, fig. 12 
Diagnosis - A species of Semicytherura characterized 
by a small., coarsely reticulate carapace with strong alar 
development ventrally.
Description - Carapace small, robust with height fairly 
equal throughout most of the length. Anterior end broadly 
rounded ; dorsal margin straight and parallel to the 
slightly sinuate ventral margin; ventral margin obscured
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by a strong ventral alae; posterior end developed as a 
blunt, median caudal process.
In dorsal view, outline convex anterior of the 
greatest width, which occurs about 2/5 the length from 
the posterior end; outline sinuous and angled toward 
the posterior behind maximum width; caudal process com­
pressed .
Surface coarsely reticulate with a posteroventral 
depression; small eye tubercle occurs anterodorsally.
Left valve hinge consists of terminal sockets and a 
crenulate median bar. Inner lamella broad anteriorly
and extended posteriorly.
pi Tit gT»s ions - Figured left valve, L: 0.28 mm, H: 0.15 
mm, W: 0.13 mm.
' Remarks - The small size, the entirely crenulate 
median bar, and the strong alar development make this 
species, distinct from the other species of Semicytherura 
in the study area.
' Material - 5 valves.
' Distribution - This rare species is present at only 
two stations, which are relatively far from shore in the 
calcarenitic pelite of the North Paria-Trinidad shelf.
The significant distance effect is very speculative as 
only these few occurrences exist.
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Genus KANGARINA Coryell and Fields, 1937 
Kangarina? abyssicola (Muller), 1894 
PI. 6, fig. 13 
Cytheropteron abyssicolum Muller, 1894, p. 302, pi. 20, 
fig. 5, pi. 21, figs. 4-9.
Kangarina abyssicola (Muller), van den Bold, 1963b, p. 
397, pi. 10, fig. 1 (with synonymy); Puri, Bonaduce, 
and Malloy, 1964, p. 142, 163, fig. 64; Mistretta, 
1967, p. 9, pi. 1, fig. 5.
Kangarina sp. Maddocks, 1974, p. 210, pi. 4, figs. 3, 7-8, 
10-11.
Diagnosis - A questionable species of Kangarina 
characterized by a dorsally arched carapace with several 
prominent ridges, including one along the dorsal margin 
and one along the ventral margin that is strongly convex, 
especially behind midlength, and bears a projection at 
the posterior end; a smooth raised area occurs near the 
center of the valve from which several ridges begin, 
including a horizontal median ridge that runs anteriorly, 
and an oblique ridge that runs posterodorsally.
' Dimensions - Figured left valve, L: 0.35 mm, H: 0.21
mm.
‘ Remarks- - This species differs from typical Kangarina 
in its arched dorsum and lack of an extension of the 
posterior portion of the inner lamella. This feature was 
pointed out by Teeter (1975) to be present in Kangarina. 
All species of Kangarina found in the study area exhibit
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the feature with this one exception. Therefore, this 
species may be better placed elsewhere.
Material - 37 valves.
Distribution - This species, which is present at 10% 
of the stations and shows a highly significant transect 
effect, occurs primarily in the North to East Trinidad 
area, where the stations are fairly close to shore. The 
occurrences north of Paria and Trinidad are further off­
shore beyond the pelite zone.
Previous occurrences of this species, which was first 
described from the Gulf of Naples, are noted from the 
Miocene to Recent of Trinidad, the Pliocene to Recent of 
Venezuela, the Pliocene of Jamaica, and from the Flower 
Garden Bank.
Kangarina ahcyla van den Bold, 1963 
PI. 6, fig. 10 
Cytherbptefba (Kangarina) quellita Kei j, 1954, p. 226, 
pi. 5, fig. 8. 
not Kangarina quellita Coryell and Fields, 1937, p. 13, 
figs. 15a—c.
Kangarina 1 Drooger and Kaasschieter, 1958, p. 90. 
Kangarina7 ahcyla van den Bold, 1963b, p. 396, pi. 10, 
figs. 3a-b; Teeter, 1975, p. 470, figs. 16g, 17n. 
Diagnosis - A species of Kangarina characterized by a 
posteroventral loop that ends just anterior of midlength; 
a horizontal ridge runs just below midheight from the
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anterior end of the loop to the anterior margin.
Dimensions - Figured carapace, L: 0.32 mm, E: 0.16 
mm, W: 0.16 mm.
Remarks - Kangarina quellita Coryell and Fields, 1937, 
a Miocene Caribbean species, differs in the more anterior 
extension of the posteroventral loop.
Material - 8 carapaces, 490 valves.
Distribution - This species, which is present at 44% 
of the stations, is one of the most abundant both in the 
number of occurrences and the total number of specimens. 
The. highly significant test for lithology indicates a 
preference for coarse sediments.
This species has been recorded from the Miocene to 
Recent of Trinidad, the Pliocene of Costa Rica, the 
Pliocene to Recent of Venezuela, and the Recent of Panama 
and Belize.
Kangarina' depressa van den Bold, 1968 
PI. 6. fig. 16
Kangarina depressa van den Bold, 1968, p. 74, pi. 7, figs.
5a-b, pi. 8, fig. 7.
Diagnosis - A species of Kangarina characterized by a 
posteroventral loop that does not extend anteriorly beyond 
midlength; a ventral ridge, which overhangs the posterior 
portion of the ventral margin, bears a hook-like posterior 
projection; a horizontal ventrolateral ridge runs from the 
anterior end of the loop to the anterior margin.
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Dimensions - Figured left valve, L: 0.33 mm, H: 0.16
mm.
Remarks - Kangarina ancyla van den Bold, 1963, differs 
from this species by its more anteriorly extended postero­
ventral loop, the greater height of the horizontal ridge 
that runs anteriorly from the loop, and the weaker ventral 
ridge.
Material - 72 valves.
Distribution - This species, which is present at 19% 
of the stations, shows a significant positive correlation 
between occurrence and distance from shore. This observa­
tion may be related to the apparent preference for coarse 
sediment.
Previous occurrences of this species include the 
Pliocene of the Dominican Republic and the Pliocene to 
Pleistocene of Jamaica.
ganfla-rrtia sp. aff. K. fieldsae van den Bold, 1966 
PI. 6, figs. 15a-b 
Kangarina fieldsae van den Bold, 1966b, p. 34, pi. 4, 
figs. 2a-c.
Diagnosis - A species of Kangarina characterized by 
a finely reticulate and pitted surface with several 
prominent ridges, including a downward curved ventral 
ridge system, a median ridge, and a dorsal ridge; a 
strongly depressed area occurs posteroventrally.
‘ Description - Outline in lateral and dorsal view is
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Ornamentation consists of weak reticulations, pits, 
and a pattern of ridges and depressions. Ventral ridge, 
which hears several fine, longitudinal lineations, down­
turns in the anterior obscuring the ventral margin and 
upswings about 1/3 the length from the posterior; the 
ridge is slightly less downturned in males. Ventrolateral 
ridge, which hears two weak longitudinal lineations, 
follows the curve of the ventral ridge in the anterior 
and is separated from it by an elongate depression; the 
uppermost lineation swings sharply upward slightly 
anterior of the ventral ridge's upswing. Both ridges 
join a simple median ridge that runs from the end of the 
ventral ridge toward the anterior. A strong depression 
is enclosed by the upward swing of the ventral and 
ventrolateral ridges and the posterior part of the median 
ridge; a less depressed area is enclosed by the ventro­
lateral ridge and the anterior portion of the median 
ridge- A dorsal ridge parallels the dorsal margin. The 
area between the dorsal and median ridges bears some large 
pits, especially anteriorly.
Internal features as described for the genus, including 
an extension of the posterior of the inner lamella, as in 
Seraidythefufa.
XyimmszLoas. - Figured left valve, a female, L: 0.37 mm, 
H: 0.21 mm, W: 0.11 mm; figured left valve, a male, L: 0.33 
mm, H: 0.18 mm, W: 0.10 mm.
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Rgma-rlcs - Kangarina fieldsae van den Bold, 1966, is 
similar in its shape, and the pattern of ridges and 
depressions. Differences involve the minor ridges and 
depressions in K. fieldsae, as follows:
1) the area anterior of the major posteroventral 
depression and ventral of the median ridge is 
subdivided into three depressions by minor ridges 
and
2) the area between the median and dorsal ridges is 
divided into three depressions by minor ridges.
Dimorphism is observed, with the probable males 
having a straight dorsal margin and a more dorsally posi­
tioned caudal process.
Material - 6 valves.
Distribution - This rare species is present at only 
four stations on the Paria-Trinidad shelf.
The nominate species is know from the Miocene to 
Pleistocene of Venezuela.
Genus HEMIC YTHERIJRA Elofson, 1941 
' g<wni cytherura bradyi (Puri) , 1960 
PI. 5, fig. 11 
TKahgarina n. sp. 2 Puri and Balings, 1957, p. 138, fig. 
11.
Kangarinabradyi Puri, 1960, p. 115, pi. 4, figs. 6-7. 
'TKatvgai-iria 'bradyi Puri. Baker and Balings, 1966, p. 114, 
pi. 1, fig. 3.
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Hemicytherura bradyi (Puri). Maddocks, 1974, p. 210, pi.
4, figs. 14-17; Teeter, 1975, p. 470, figs. 16i, 17m.
Diagnosis - A species of Hemicytherura characterized 
by a well-developed, slightly oblique median ridge, with 
a vertical ridge at its posterior; additional shorter 
vertical ridges occur, especially between the median and 
dorsal ridges.
Dimensions - Figured right valve, L: 0.35 mm, H: 0.23
mm.
Remfl-rkg - The elongate, oblique, median ridge differ­
entiates this species from most other species of 
Hemicytherura. Hemi cytherura quadrazea Hornibrook, 1952, 
a Recent species from New Zealand, has roughly the same 
basic ornamentation, but differs in details of the 
pattern.
Material - 4 valves.
Distribution - This rare species is present at only 
four stations on the Paria-Trinidad shelf in calcarenitic 
pelite and klintite.
Occurrences have been reported off Venezuela, Puerto 
Rico, Cuba, Belize, Florida, the Bahamas, and the Flower 
Garden Bank.
' Hemicytherura' cfatekeyebsis Puri, 1960 
PI. 5, fig. 12 
?Ranpaxiha n. sp. 1 Puri and Hulings, 1957, p. 183, 188,
fig.- 11.
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Hemicytherura cranekeyensis Puri, 1960, p. 115, pi. 4, 
figs. 4-5; Swain, 1969, p. 463; Teeter, 1975, p. 469, 
figs. 16h, 171 (with synonymy).
?Hemicytherura cranekeyensis Puri. Benda and Puri, 1962, 
p. 336, pi. 4, fig. 12; Hulings and Puri, 1964, p.
320, 340, figs. 12, 17.
p-iflpnosis - A species of Hemicytherura characterized 
by strong ridges forming a network, of which four sub- 
central enclosed areas are dominant; interridge areas are 
strongly pitted.
Dimensions - Figured right valve, L: 0.34 mm, H: 0.20
mm.
Remarks - This species appears to be related to H. 
vrdehs videns (Muller), 1894, which can exhibit consider­
able variation in ornamentation and shape (Hoskin, 1975) . 
The determinations of Puri and Hulings (1957), Benda and 
Puri (1962), and Hulings and Puri (1964) may be variants 
of the present species; but are only questionably included, 
as identification from the rather poor figures is not 
possible.
Material - 84 valves .
Distribution - This species, which is present at 21% 
of the stations and shows a significant lithology effect, 
is most common in calcarenitic pelite.
The species, which was originally described from the 
Recent of Florida, has also been reported from the seas 
off Venezuela, Panama, Belize, and Mexico. Fossil
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occurrences are noted from the Miocene to Pliocene of 
Trinidad and Haiti, the Pliocene of the Dominican Republic, 
and the Pliocene to Pleistocene of Venezuela, Cuba, and 
Jamaica.
Genus EUCYTHERDRA Muller, 1894 
Eucytherura complexa (Brady), 1866 
PI. 6, fig. 1 
Cythere complexa Brady, 1866, p. 210.
Ecytherura aff. complexa (Brady). Kei j, 1954, p. 228, pi. 
5, figs. 13-14.
Eucytherura complexa <Brady). van den Bold, 1957b, p. 245, 
pi. 4, fig. 14 (with synonymy); van den Bold, 1963b, 
p. 398, pi. 9, figs. 2a-b; Ishizaki and Gunther, 1974, 
p. 44, pi. 1, figs. 1-3, pi. 2, figs. 1-2, fig. 26. 
Eucytherura 1 Drooger and Kaasschieter, 1958, p . 90.
Diagnosis - A species of Eucytherura characterized by 
clover-leaf-like reticulations, a strong submarginal ridge 
that obscures the dorsal margin and bears an eye tubercle, 
and prominent nodes that include one located subcentrally 
and one at the posterior of the ala.
' PTimfrrtslohs - Figured left valve, L: 0.30 mm, H: 0.16
mm.
Remarks - Teeter (1975) mentioned the rare occurrence 
of this species in Belize in shallow carbonate areas. 
Material - 6 carapaces, 332 valves.
' Distribution - This species, which is present at 42%
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
201
of the stations and exhibits a highly significant 
lithology effect, occurs primarily in coarse sediment.
The species has been reported from the seas off 
Trinidad, Venezuela, Panama, and Belize, the Pleistocene 
of Venezuela, the Miocene of Pliocene of Trinidad, and the 
Miocene of Panama.
Eucytherura sp. aff. E. gibbera Muller, 1894 
PI. 6, figs. 3a-b, PI. 10, fig. 10 
Eucytherura gibbera Miller, 1894, p. 307, pi. 19, figs.
21-26, pi. 20, figs. 14, 16, 19, pi. 21, figs. 1-2;
Mistretta, 1967, p. 3, text-fig. 2c, pi. 1, fig. 2.
Diagnosis - A species of Eucytherura characterized by 
a small subquadxate carapace with a dorsomedian caudal 
process; surface reticulate and tuberculate with prominent 
tubercles occurring along the dorsum and in the postero­
ventral area.
' Description - This species is similar to E. gibbera, 
differing in the following respects:
1) a well developed eye tubercle is lacking,
2) the ridge that begins at the anterior cardinal 
angle and runs parallel to the anterior margin 
is more strongly developed, especially as it 
approaches the venter,
3} the dorsal tubercles are more strongly developed,
4) an anterior frill is lacking, and
5) the size is smaller.
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Dimensions - Figured left valve, L: 0.25 mm, H: 0.14 
mm, W: 0.09 mm.
Remarks - Teeter (1975) noted, but did not figure, a 
form related to E. gibbera in Belize. That form may be 
conspecific with the one presented here.
Material - 31 valves.
Distribution - This species, which is present at 11% 
of the stations and exhibits a significant lithology 
effect, occurs primarily in calcarenitic pelite of the 
Paria-Trinidad shelf. The occurrences range in depth 
from 33-102 fathoms (60-187 m.).
The nominate species was originally described from the 
Gulf of Maples.
Bicythernra sp. 1 
PI. 6, figs. 2a-b, PI. 10, fig. 11
Diagnosis - A species of Eucytherura characterized by 
an irregularly reticulate surface with a ridge that parallels 
the outline,, an oblique median ridge that has a median gap, 
and several short subvertical ridges that occur dorsally.
Description - Carapace small, subquadrate, of fairly 
equal height throughout the length. Anterior end broadly 
and. obliquely rounded; dorsal margin straight, obscured, 
except in the posterior by a dorsal ridge; ventral margin 
converging slightly toward the posterior , obscured by a 
ventral ridge for most of the length; posterior end 
developed as a short dorsomedian caudal process.
In dorsal view, anterior end bluntly rounded and
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posterior end strongly compressed, intervening area 
roughly subrectangular; greatest width near midlength.
Surface irregularly reticulate with several prominent 
ridges. One ridge runs along the anterior margin, 
continuing and obscuring the dorsal and ventral margins, 
and occurring subvertically just anterior of the caudal 
process. An oblique submedian ridge runs from slightly 
behind the anterior ridge to slightly before the posterior 
ridge; a gap occurs near the middle of the ridge. A short 
subvertical ridge extends from the dorsal ridge at the 
anterior cardinal angle, and a second shorter ridge may 
occur just to ins posterior. A weak oblique ridge runs 
from below the anterior end of the median ridge's gap to 
about midlength of the vertical ridge.
Bight valve hinge consists of terminal teeth and a long 
crenulate median groove that is socket-like at the ends. 
Internal features typical of the genus.
Dimensions - Figured right valve, L: 0.34 mm, H: 0.21 
mm, W: 0.11 mm.
Remarks - Eucytherura kugleri van den Bold, 1960, from 
-die Upper Eocene of Trinidad, is of a similar shape and 
size, but has a more regularly reticulate surface and a 
different ridge arrangement. Eucytherura rohri van den 
Bold, 1966, from the Oligocene and Miocene of Trinidad, 
Venezuela, and Panama, has a more obliquely rounded 
anterior and a more extended posterior; in addition to 
differences in the ridges.
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The form coming closest to the present species in 
terms of the arrangement of ridges is Eucytherura sp. 1 
figured by Howe and van den Bold (1975) from the 
Mississippi mudlumps. Their species is slightly smaller 
with weaker ridges and no gap in the median ridge.
Material - 49 valves.
Distribution - This species, which is present at 10% 
of the stations, shows a significant transect effect, with 
most occurrences in the North Paria-Trinidad area and off 
the Orinoco River. A significant lithology effect is also 
observed, with preference for calcarenitic sand and 
calcarenitic pelite. The observed water depths range from 
26-102 fathoms (49-187 m.).
Eucytherura sp. 2 
PI. 6, figs. 5a-b, PI. 10, fig. 8 
Eucytherura 2 Drooger and Kaasschieter, 1958, p. 90, pi.
4, fig. 11.
Diagnosis - A species of Eucytherura characterized by 
a posteriorly tapering carapace with a dorsal, a ventral, 
and two vertical anterior ridges, and a strong central 
depression.
Description - Carapace small, strongly tapering toward 
the posterior with greatest height at the anterior cardinal 
angle. Anterior margin obliquely rounded; dorsal margin 
strongly sloping toward the posterior, obscured throughout 
its posterior half by a dorsal ridge; ventral margin
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slightly sinuate, converging toward the posterior; 
posterior end with a short caudal process near midheight.
Broadly convex in dorsal view, with a concavity formed 
by a strong central depression; a small convexity in the 
posterior is formed by the dorsal ridge; posterior com­
pressed in the area of the caudal process; greatest width 
occurs anterior and posterior of the median depression.
Surface bears irregularly spaced normal pores and pits. 
Two prominent longitudinal ridges occur, one dorsally and 
one ventrally. Dorsal ridge beginning posterior of the 
depression, extending above the dorsal margin, and ending 
just before the caudal process. ‘Ventral ridge joined in 
the anterior by two subvertical ridges, one running from 
the anterior cardinal angle and one, more anterior, 
paralleling the anterior margin; the area between the two 
ridges is slightly depressed. Ventral ridge developes a 
knob where the two anterior ridges join; behind this knob 
the ridge thins, then becomes thicker in the posterior, 
mrfing about 1/4 the length from the posterior extremity. 
Several weak, subvertical ridges occur in the posterior 
area just in front of the caudal process.
Left valve hinge consists of terminal sockets that 
open ventrally and a median crenulate bar that is coarsely 
crenulate at the ends.
pfiTwsnsions - Figured left valve, L: 0.21 mm, Hi 0.13 
Tnm; figured carapace, L: 0.21 mm, H: 0.13 mm, W: 0.13 mm.
Rpmarkfi - The "pinched” appearance of the central
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portion of the carapace makes this species easily 
distinguished from others of Eucytherura.
Material - 8 carapaces, 302 valves.
Distribution - This species, which is present at 39% 
of the stations, occurs throughout the study area and the 
sampled depth range.
Euchtherura sp. 3 
PI. 6, fig. 4
Diagnosis - A species of Eucytherura characterized by 
a robust, inflated, alate carapace with lobate reticula­
tions .
Description - Carapace small, robust, and subovate 
with greatest height occurring anterior of midlength. 
Anterior end broadly and obliquely rounded; dorsal margin 
straight, sloping slightly toward the posterior; ventral 
margin slightly sinuate anteriorly, obscured in the 
posterior by a ventral ala; posterior end developed as an 
obtuse caudal process.
Dorsal view broadly convex with greatest width about 
1/3 the length from the posterior extremity at the position 
of greatest lateral extent of the ala; posterior of the 
ala the outline is strongly angled; anterior end compressed
Surface reticulate with elongate, lobed meshes; in the 
anterior and ventral areas tending to parallel the outline, 
and in the posterior, aligned subvertically. Ventral area 
developed as a blunt alae.
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Interior of valves deep. Left valve hinge consists of 
teminal sockets opening ventrally, and a median crenulate 
bar.
Dimensions - Figured left valve, L: 0.25 mm, H: 0.15 
mm, W: 0.08 mm.
Remarks - Eucytherura ruggierii Mistretta, 1967 (not 
E. ruggierii van den Bold, 1958), from the Quaternary of 
Sicily, has a similar ornamentation and a somewhat similar 
shape, except for a more pointed posterior and a more 
strongly developed posterior portion of the ala. In 
addition, an eye tubercle is present. Eucytherura 
cribroreti culata ¥eingeist, 1949, from the Miocene of the 
Gulf Coast, exhibits a similar type of ornamentation, but 
is much larger in size and has a different shape.
Material - 4 valves .
Distribution - This rare species is present at only 
two stations in die calcarenitic pelite of the North 
Paria-Trinidad shelf, at depths of 70 and 102 fathoms 
(146-187 m.).
Eucytherura sp. 4 
PI. 6, fig. 6
Diagnosis - A species of Eucytherura characterized by 
a strongly reticulate surface with a trifurcating 
anterodorsal ridge complex and a ridged ala with two 
obliquely vertical ridges at its posterior.
Description - Carapace small, elongate, and subquad­
rate with height subequal throughout most of the length.
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Anterior end broadly rounded, slightly concave just before 
the anterior cardinal angle; dorsal margin straight, 
concave at the posterior before the caudal process; ventral 
margin slightly sinuate, obscured in the posterior where 
it is overhung by an ala; posterior end developed as a 
subdorsal caudal process.
Dorsal view arrow-shaped, with greatest width 1/3 the 
length from the posterior where the ala has its maximum 
lateral extension; anterior end slightly compressed; 
sharp break in slope at the posterior side of the alae, 
outline concave behind with posterior extremity compressed.
Surface reticulate with strong ridges, of which three 
subvertical ones are prominent. The most anterior one 
occurs at about 1/4 the length from the anterior margin, 
developes dorsally as three branches , one running sub­
horizontal ly toward the anterior, one running obliquely 
to the eye tubercle, and one running obliquely dorsoven- 
trally but not reaching the outer margin. These three 
branches are joined at about 1/3 the height from the 
dorsum and run subvertically to about 1/3 the height from 
the venter, turning there to follow the alae to its 
niaTTTnmTw lateral extension, and finally turning postero- 
dorsally and running obliquely to the dorsal margin. A 
strong, more posteriorly positioned ridge parallels the 
oblique, upturned portion of the alar ridge. Two weaker 
longitudinal ridges run below midheight from near the 
anterior along the alae; an additional longitudinal ridge
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runs along the ventral margin.
Left valve hinge consists of a median crennlate bar 
and terminal sockets that open ventrally.
Dimensions - Figured left valve, L: 0.27 mm, H: 0.14 
mm, W: 0.09 mm.
Remarks - Eucytherura ruggierii van den Bold, 1958, 
from the Oligo-Miocene to Pliocene of Trinidad and 
Venezuela, also has a strongly developed vertical ridge 
posterior of the ala. However, that species is quite 
different in its shape and the pattern of the ridges. 
Material - 4 valves.
Distribution - This rare species is present at only 
three stations in the calcarenitic pelite of the North 
Paria-Trinidad shelf, at depths of 40 and 42 fathoms 
(73 and 77 m.).
Genus CYTHEROPTERON Sars, 1866 
Cytheropteron sp. aff. C. hamatum Sars, 1866
PI. 7, fig. 3
Cytheropteron ba-matum Sars, 1866, p. 172; Sars, 1927, 
p. 226, pi. 104, fig. 2.
Cytheropteron sp. aff.. C. hamatum Sars. van den Bold,
1966b, p. 33, pi. 3, figs. 2a-b; van den Bold, 1971c, 
p. 338, pi. 2, figs. 4a-b.
Diagnosis - A species of Cytheropteron characterized 
by a strong ala ending in a spine and with a pit in the 
anterior surface; valve surface finely punctate, with
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three wrinkles running vertically from posterior of the 
ala to near the posterior cardinal angle where they curve 
anteriorly.
Dimensions - Figured right valve, L: 0.44 mm, H: 0.25
mm.
Remarks - Cytheropteron hamatum Sars, which occurs in 
the Gulf of Mexico (Kontrovitz, 1976), differs in having 
a reticulate rather than wrinkled posterior surface. 
Material - 15 valves.
Distribution - This species, which is present at 5% 
of the stations and shows a highly significant transect 
effect, occurs primarily in the North Trinidad area in 
waters deeper than 27 fathoms (50 m.).
Previous occurrences have been reported from the 
Miocene to Pliocene of Venezuela and Jamaica.
Cytheropteron leonensis Puri, 1953 
PI. 7, fig. 2
Cytheropteron leonensis Puri, 1953, p. 242, pi. 4, figs.
11-12, text-figs. 6c-d.
2Cytheropteron leonensis Puri, van den Bold, 1957b, p.
246, pi. 4, figs. 4a-b.
Cytheropteron 1 Drooger and Kaasschieter, 1958, p. 89, 
pi. 4, fig. 10.
?Cytherepteron cf. leonensis Puri. Curtis, 1960, p. 478, 
pi. 1, fig. 12. 
not' Cytheropteron sp. aff. C. leonensis Puri, van den Bold,
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1966b, p. 34, pi. 3, figs. la-c.
Diagnosis - A species of Cytheropteron characterized 
by a subtriangular, alate carapace, with an angularly 
rounded posterior; surface ornamented with striations 
that parallel the margins, especially ventrally where 
several are prominent, and form weak meshes elsewhere.
Dimensions - Figured left valve, L: 0.34 mm, H: 0.23
mm.
Remarks - The form from the present study is slightly 
smaller, and in some cases has a lower posterior, than 
Puri's figured specimens. In other features, they appear 
to be identical. Van den Bold <1946) described C. 
subreticulatunL, a species of similar shape, but with 
stronger ornamentation, including a forked ridge associated 
with the ala. The form described by van den Bold (1966b) 
as C. sp. aff. C. leonensis appears to be closer in 
ornamentation to C. subreticulatum than C. leonensis.
Material - 2 carapaces, 568 valves.
Distribution - This species, which is present at 44% 
of the stations, is one of the most abundant in both the 
number of occurrences and the total number of specimens. 
Highly significant results in the test for lithology effect 
indicate a preference for coarse sediments. Therefore, 
the number of occurrences increases with increased 
distance from shore.
Possible occurrences, in addition to the original 
report from the Miocene of Florida, include the Miocene of
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Trinidad and the seas off the Mississippi delta.
Cytheropteron sp. aff. C. mexicanum Laurencich, 1969,
PI. 7, fig. 4
Cytheropteron mexicanum Lanrencich, 1969, p. 495, pi. 1, 
fig. 23, pi. 2, fig. 7; van den Bold, 1973, p. 157, 
pi. 1, figs. 6a-c.
Diagnosis - A species of Cytheropteron characterized 
by a subovate carapace with rimmed ala and lacking a caudal 
process; vertical ridges occur above the ala.
Description - This species is similar to C. mexicanum 
Laurencich, 1969, but differs in the following features:
1) the shape is more ovate due to the shorter length 
and greater height,
2) the anterior end is angled at about midheight and
rounded below, rather than having a second 
angulation,
3) the posterior is slightly more narrowly rounded, 
especially in the right valve,
4) a thicker rim occurs on the ala, and
5) the anterior is less compressed, as seen in dorsal
view.
Laurencich described the muscle scar pattern, but did 
not mention the size of the scars. In the present species , 
the scars are quite large and horizontally elongate, with 
no space between adjacent scars.
Dimensions - Figured left valve, L: 0.39 mm, H: 0.03
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mm, W: 0.15 mm.
Material - 25 valves.
Distribution - This rare species, which is present at 
5% of the stations, occurs in waters deeper than 38 fathoms 
(70 m.).
The nominate species was originally described from the 
Oligocene of Mexico, with additional occurrences noted 
from the Oligocene to Miocene of Puerto Rico and Cuba.
Cytheropteron palton van den Bold, 1966 
PI. 7, fig. 1 
Cytheropteron n. sp. A van den Bold, 196*4, p. 11. 
Cytheropteron palton van den Bold, 1966b, p. 33, pi. 1, 
figs. 7a-b.
Diagnosis - A species of Cytheropteron characterized by 
a low, elongate carapace, with a long caudal process and a 
strong ala that is ornamented by a spiney fringe along the 
posterior surface.
Dimensions - Figured left valve, L: 0.53 mm, H: 0.25
msu
Remarks - Cytheropteron barkeri Teeter, 1975, described 
from the Recent of Belize, is very similar to this species, 
differing in its greater height and unomamented ala. 
Material - 62 valves.
Distribution - This species, which is present at 14% 
of the stations and exhibits a significant depth effect, 
occurs primarily in mid- to outer shelf water depths of
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24-85 fathoms (44-155 m.). A highly significant lithology 
effect indicates a preference for calcarenitic sand and 
calcarenitic pelites, including calcarenitic sandy pelite.
Previous occurrences have been recorded from the 
Pliocene of Trinidad and Jamaica and the Pliocene to 
Pleistocene of Venezuela.
Cytheropteron sp. aff. C. wardensis Puri, 1953
PI. 7, fig. 6
Cytheropteron aff. pyramidale Brady. Keij, 1954, p. 225, 
pi. 5, fig. 5.
not Cytheropteron pyramidale Brady, 1868d, p. 34, pi. 5, 
figs. 11-14.
Cytheropteron 6 Drooger and Kaasschieter, 1958, p. 89. 
Cytheropteron wardensis Puri, 1953, p. 243, pi. 5, figs.
3-4, text-figs. 6c-b.
Cytheropteron renzi van den Bold, 1957b, p. 246, pi. 4, 
figs. 5a-b; van den Bold, 1972c, p. 431.
Diagnosis - A species of Cytheropteron characterized 
by a strongly arched dorsum in the right valve, not as 
strong in the left valve, and rimmed ala bearing a pit at 
the center of the structure; posterior half of valve 
surface ornamented with oblique, pitted rows and ridges. 
Dimensions - Figured right valve, L: 0.50 mm, E: 0.33
mm.
Remarks - This form is one representative of a group 
of possible subspecies that begins in the Miocene with C.
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wardensis Puri, 1953 and C. renzi van den Bold, 1957 (van 
den Bold, 1972c). The specimens from the study area are 
of the same size as the types of C. wardensis, which are 
larger than those of C. renzi. In addition, the form from 
the present study has more strongly developed ornamentation 
than the Miocene forms, and a slightly longer caudal 
process than Puri's types.
Material - 5 carapaces, 564 valves.
Distribution - This species is one of the most 
abundant in the study area in terms of the total number of 
specimens and its occurrence at 50% of the stations. 
Although there are occurrences in pelites, they are less 
frequent than in the coarser sediments.
Cytheropteron sp. 1 
PI. 7, fig. 9, PI. 11, fig. 4 
Diagnosis - A species of Cytheropteron characterized 
by a strongly arched dorsal margin, a long submedian 
caudal process, and laterally pointed alae; surface 
punctae arranged into furrows and ridges in the posterior 
with one ridge turning anteriorly.
Description - Carapace subovate with the greatest 
height at midlength. Anterior end evenly rounded, 
extending without break into a strongly arched dorsal 
margin; ventral margin slightly concave anterior of the 
alae, becoming slightly convex behind; posterior end 
slightly concave above and convex below as it extends into
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a long submedian caudal process.
In dorsal view, anterior compressed, becoming broadly 
convex in front of the maximum lateral extension of the 
alae which is also the position of greatest width; 
initially concave posterior of the ala then convex as the 
compressed caudal process is approached.
Surface densely pitted; in posterior, pits arranged in 
about seven subvertical furrows separated by ridges, one 
of the posterior-most ridges turns toward the anterior 
near the dorsal margin and ends at about midlength.
Ventral ala laterally directed ending in a spine. Several 
"horizontal lineations run from near the anterior, along 
the ala, and become part of the posterior ridge system.
Interior of valves deep . Right valve hinge consists 
of terminal trilobed teeth, and a median curved, crenulate 
groove; arch of the groove broken at 1/3 the length from 
the posterior, forming a second smaller arch. Muscle 
scar consists of a vertical row of four scars. Marginal 
area with widely scattered simple radial pores, of which 
some of the anterior ones are false; caudal process with 
a bifurcating pore; inner ma-rgi-n and line of concrescence 
separated anteriorly; selvage interned near the anterior 
of the alae.
Dimansions - Figuredright valve, L: 0.47 mm, Hi 0.28 
mm, Wr 0.18 mm.
Remarks - Cytheropteron sp. aff. C. wardensis Puri, 
1953, from the present study, differs in its rimmed ala,
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features of the posterior ridges, and the median hinge 
element which is not divided posteriorly into a second 
smaller arch. Cy ther op teron sp. aff. C. hamatum Sars,
1866, is very similar to this species, differing primarily 
in the degree of ornamentation. In the present form, the 
punctations are coarser and the posterior ridge system 
is more strongly developed. Cytheropteron sp. aff. C. 
hamatum was also recovered at the three stations at which 
this form was encountered.
Material - 12 valves.
Distribution - This rare species, which is present at 
only three stations north of Trinidad, yielded a "highly 
significant depth effect. The speculative results suggest 
a preference for depths ranging from 27-44 fathoms 
(50-81 m. ).
Cytheropteron sp. 2 
PI. 7, fig. 5, PI. 11, fig. 5 
Cytheropteron sp. A. Keij, 1954, p. 226, pi. 5, fig. 6.
Diagnosis - A species of Cytherop teron characterized 
by a smooth, posteriorly tapering carapace with a curved 
dorsal ridge and a ventral alar ridge.
Diescriptioa - Carapace elongate, tapering towards the 
posterior with greatest height at about 1/3 the length from 
the anterior end. Anterior end broadly rounded; dorsal 
margin convex, sloping toward the posterior; ventral 
margin straight; posterior end developed as a submedian
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caudal process.
Dorsal view subovate with compressed extremities, 
greatest width at midlength.
Surface smooth with two short subhorizontal ridges, one 
dorsal and one ventral. Dorsal ridge arched along the 
dorsal margin, downturaed at its ends, running from just 
behind the anterior to less than 1/4 the length from the 
posterior end; small convexity occurs posterior of the 
ridge at the position of the second arch of the median 
hinge element. Ventral area inflated with a flattened 
venter; a ridge runs along the ventrolateral surface.
Left valve hinge consists of terminal trilobed sockets 
and a curved crenulate median bar; arch of the bar broken 
in the posterior 1/4 of length, forming a second small 
arch. Muscle scar consists of a vertical row of four 
scars and an oblong frontal scar. Marginal area widest 
anteriorly, where there are about twelve radial pores, 
of which about four are false; two radial pores occur in 
the caudal process; inner margin and line of concrescence 
separated anteriorly.
Dimensions - Figured left valve, L: 0.42 mm, H: 0.23 
mm, W: 0 .11 mm.
Remarks - Cytheropteron rotundatum Muller, 1894, which 
has a similar shape, has much stronger alae.
Material - 5 valves.
BTtrigTreions - This rare species, which is present at 
only four stations, exhibits a significant depth effect,
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with occurrences in water depths between 27-44 fathoms 
(50-80 m.). In addition, three of the occurrences are in 
pelites.
Genns PAIJENBORCHELLINA Kuznetsova, 1957 
Paijenborchellina? sp.
PI. 6, fig. 14, PI. 11, fig. 3 
Diagnosis - A questionable species of Paij enborchellina 
characterized by a small, pear-shaped carapace with a 
strongly sinuate dorsal margin, a ridge that runs parallel 
to the anterior and ventral margins, a short dorsal ridge, 
and reticulations in the central area.
Description - Carapace small, pear-shaped with greatest 
height at anterior cardinal angle. Anterior end broadly 
rounded; dorsal margin strongly sinuate, with a small, 
strong convexity in the anterior, followed by a more 
broadly arched portion; ventral margin slightly sinuate; 
posterior end developed as a ventral caudal process.
Dorsal view broadly convex with greatest width near 
midlength, anterior and posterior ends compressed; dorsal 
ridge forms a V, behind midlength, that opens posteriorly.
Surface, reticulate in central area, bounded by a 
submarginal ridge system. Anterior ridge begins near the 
anterior cardinal angle, runs slightly concave toward the . 
anterior, becoming concave toward the .posterior below 
midheight, and continues ventrolaterally to just before 
the caudal process. Dorsal ridge begins near midlength
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running posteroventrally, and almost joining the ventro­
lateral ridge. The most ventral of the longitudinal 
ridges in the central reticulate area turns postero- 
dorsally at midlength, and continues horizontally to the 
ventral end of the dorsal ridge.
Left valve hinge consists of an anterior tooth-like 
plate located in the small convexity, followed by a 
socket, a curved, crenulate median bar that thickens at the 
ends, and a posterior socket. Muscle scar appears to 
consist of a vertical row of scars and a frontal scar.
Inner lamella broad anteriorly, narrowest in the oral 
region. Inner margin and line of concrescence separated 
in the anterior.
Dimensions - Figured left valve, L: 0.25 mm, H: 0.13 
mm, W: 0.06 mm.
Remarks - Except for its extremely small size, this 
species appears to be similar to Faij enborche 11 ina 
externally. Internal differences include the separation 
of the inner margin and line of concrescence anteriorly 
and the tooth-like plate at the anterior cardinal angle. 
This genus was originally described from the Cretaceous, 
and more recently, specimens have been figured from the 
Recent of the Persian Gulf (Bate, 1971).
Material - 1 carapace, 5 valves.
Distribution - This rare species is present at three 
stations in the calcarenitic pelite in the North Trinidad 
area. The occurrences are in water depths of 85, 100, and
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102 fathoms (156, 183, and 187 m.)- This may be the first 
occurrence of this genus on this side of the Atlantic 
(van den Bold, 1977b).
Genus PARACYTHERIDEA Muller, 1894 
Paracytheridea edwardsi Teeter, 1975 
PI. 7, fig. 11 
Paracytheridea sp. B van den Bold, 1966d, pi. 3, fig. 9. 
Paracytheridea edwardsi Teeter, 1975, p. 471, figs. 17p-r.
Diagnosis - A species of Paracytheridea characterized 
by a finely reticulate surface with a weak ventral ala; 
a hook-like spine projects posteriorly at the postero- 
ventral margin.
Dimensions - Figured right valve, a molt, L: 0.39 mm,
H: 0.18 mm.
Remarks - Only molts were recovered from the study 
material.
Material - 5 valves.
Distribution - This rare species occurs at three 
stations in the North. Trinidad area at depths of 35, 40 and 
102 fathoms (65, 73, and 187 m.).
Previous occurrences have been recorded off Panama 
and Belize.
pflT-acytheridea tschoppi van den Bold, 1946 
PI. 7, fig. 7
Paracytheridea tschoppi van den Bold, 1946, p. 85, pi. 16,
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fig. 6a-c, 7; Keij, 1954, p. 220, pi. 4, fig. 4; van 
den Bold, 1957b, p. 245, pi. 4, fig. 7; Benson and 
Coleman, 1963, p. 33, pi. 6, figs. 7, 9-10, fig. 20; 
van den Bold, 1967b, p. 313; van den Bold, 1968, 
p. 76, pi. 4, figs. 8a-d; Allison and Holden, 1971, 
p. 191, figs. 17-19; Ishizaki and Gunther, 1974, p. 35, 
pi. 1, fig. 10, pi. 4, fig. 10, pi. 8, figs. 3-9; 
Maddocks, 1974, p. 211, pi. 4, figs. 1-2, 4, 6, 9, 12- 
13, 18-19; Teeter, 1975, p. 471, figs. 17o, 18a; 
van den Bold, 1975c, pi. 16, figs. 3-4.
Paracytheridea vanwessemi van den Bold, 1946, p. 8b, 
pi. 16, fig. 13.
Paracytheridea 1 Drooger and Kaasschieter, 1958, p. 91.
Diagnosis - A species of Paracytheridea characterized 
by a weakly reticulate surface •with a ridge in the muscle 
scar area and several oblique, peaked ridges obscuring the 
dorsal mfl-rgin near the posterior cardinal angle; a strong 
ala covers the posteroventral margin and a long, pointed 
subdorsal caudal process bears a spine ventrally.
D-?Tn<*nsions - Figured right valve, L: 0.57 mm, H: 0.28
mm.
Rema-rks - Paracytheridea vandenboldi Puri, 1953, which 
has been reported from the Miocene to Recent, differs in 
its posterodorsal swelling •which is not peaked.
Material - 1 carapace, 986 valves.
Distribution - This species, which is present at 397,
of the stations, is one of the most abundant in both the
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number of occurrences and the total number of specimens. 
Highly significant results were obtained for transect and 
lithology effects, suggesting a preference for coarse 
sediments, particularly on the Paria-Trinidad shelf.
This species has widespread Recent occurrences in the 
Caribbean, the Gulf of Mexico, and along the Pacific coast 
of Central America. The known range extends from the 
Miocene in parts of the Caribbean.
Paracytheridea sp.
.PI. 7, figs. 10a-b, PI. 11, fig. 7
Diagnosis - A species of Paracytheridea characterized 
by a small, ridged carapace with a strong anteroventral 
node and a notched ala that are separated by a vertical 
depression.
Description - Carapace small, subquadrate with greatest 
height at anterior cardinal angle. Anterior end obliquely 
rounded; dorsal margin nearly straight except for a strong 
projection at the anterior cardinal angle and a slight 
projection of the posterodorsal swelling; ventral margin 
straight, obscured by an ala posteriorly; posterior end 
tapers to a subdorsal caudal process.
Surface ornamented with, ridges and swellings. A strong 
circular node occurs in the muscle scar area and an 
obliquely ridged swelling occurs in the posterodorsal area, 
with a subvertical depression occurring to its anterior; 
posteroventral area developed as a strong ala. Normal
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pores and numerous ridges scattered over the surface.
Dorsal view somewhat arrow-shaped, reaching greatest 
width at the ala; anterior and posterior ends compressed. 
Anterior node rounded, not as wide as the alae which are 
rounded but with the outline somewhat notched.
Interior of valves rather deep, especially the node. 
Left valve hinge consists of an anterior socket followed 
by a long crenulate bar with the anterior four to five 
crenulations being stronger and raised, and the posterior 
six crenulations stronger and more widely spaced, 
extending along the caudal process. Inner margin and 
line of concrescence coincident, kadial pores, some of 
which are false, are widely spaced and simple.
p-iTTiAnsions - Figured left valve, L: 0.28 mm, H: 0.13 
mm, W: 0.10 mm.
Remarks - This species is much smaller than other 
species of Paracytheridea, and can be easily mistaken for 
molts of P. tschoppi van den Bold, 1946, in the study 
material. However, the strong circular node and the 
rounded, rather than pointed ala are very distinct, 
especially in dorsal view.
Material - 179 valves.
Distribution - This species, which is present at 24% 
of the stations, shows a significant preference for 
calcarenitic sand and calcarenitic pelite. Most of the 
occurrences are from depths greater than 27 fathoms 
<50 m.).
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Cytherurid molts 
Remarks - Numerous molts belonging to the family 
Cytheruridae Muller, 1894, were recovered. As it is not 
possible to positively assign these forms to the numerous 
species of this family that occur in the study area, a 
single group has been included.
Material - 186 valves.
Distribution - Molts are present at 31% of the stations 
throughout the study area.
Family: SCHIZOCYTHERIDAE Howe, 1961
Genus NEOMONOCERATINA Kingma, 1948 
Nebabhbceratina medxterranea (Ruggieri), 1953
PI. 7, fig. 8
Paij enborch'e 11a (Neomonoceratina) mediterranea Ruggieri, 
1953,* p. 4, text-figs. 1-5.
Fayehbbrcheila CNeomonoceratiha) mediterranea Ruggieri.
Keij, 1954, p. 228, pi. 5, fig. 15, pi. 6, fig. 12. 
Nebmonoceratina sp. Swain, 1955, p. 643, pi. 64, fig. 15. 
Neomonoceratina 1 Drooger and Raasschieter, 1958, p. 91. 
Neomohoceratina mediterranea (Ruggieri) . van den Bold, 
1966c, p. 173; Morales, 1966, p. 80, pi. 7, figs.
2a-c; Baker and Rulings, 1966, p. 116, pi. 2, fig- 2; 
Teeter, 1975, p. 473, fig. 17k; Kontrovitz, 1976, 
pi. 8, fig. 4.
Diagnosis - A species of Neomonoceratina characterized
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by a finely pitted surface with a median sulcus; four thin 
longitudinal ridges include one dorsal ridge limited to the 
posterior area, one ridge at about midheight, and two 
ridges in the ventral area.
Dimensions - Figured right valve, a molt, L: 0.32 mm,
H: 0.18 mm.
Remarks - Only one adult valve of this species, which 
unfortunately was broken, was found in the study material. 
For that reason, a molt has been figured.
Material - 6 valves.
Distribution - This rare species is present at only 
two stations; one occurring off each of the two rivers. 
These occurrences are in pelite rich in silt, at depths of 
6 and 8 fathoms 0-1 and 15 m.).
Previous occurrences exist from Egypt (the type 
locality), Colombia, Panama, Puerto Rico, Belize, Texas, 
and Louisiana.
Family: LOZOCONCHTDAE Sars, 1925
Genus LOXOCOKCHA Sars, 1866 
' Loxoconcha avellana (Brady), 1866 
PI. 7, fig. 12 
Mbrinatiia avellana (Brady) , 1866, p. 362, pi. 55, figs. 
15a-c.
not L. 'avellana (Brady), 1880, p. 117, pi. 28, figs. la-f. 
?Loxo concha iinpressa (Baird).. Keij, 1954, p . 225, pi. 5,
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fig. 4.
Loxoconcha avellana (Brady), van den Bold, 1966b, p. 29, 
pi. 2, figs. 5a-b; van den Bold, 1966d. p. 52, pi. 3, 
figs. 6a-b; Teeter, 1974, p. 474, figs. 18f, 19c. 
Diagnosis - A species of Loxoconcha characterized by 
coarse punctations in rows that parallel the margins, 
creating a concentric pattern; eye tubercle present.
Dimensions - Figured carapace, L: 0.50 mm, E: 0.33 
mm, W: 0.26 mm.
Material - 31 carapaces, 759 valves.
Distribution - This species, which is present at 43^ 
of the stations, is one of the most abundant both in the 
number of occurrences and the total number of specimens . 
Occurrences exist in all substrates , but with less 
frequency in the pelites.
Previous occurrences, which include the original 
description from the West Indies, are from off Venezuela, 
Panama, and Belize. Fossil occurrences are noted from the 
Miocene to Pleistocene of Venezuela and the Pliocene of 
Jamaica.
Loxoconcha banesensis van den Bold, 1946 
PI. 7, fig. 16
Loxoconcha. banesensis van den Bold, 1946, p. 112, pi. 15, 
figs. lla-b; van den Bold, 1957b, p. 245, pi. 4, fig. 
13; van den Bold, 1967b, pi. 1, fig. 9; van den Bold, 
1968, pi. 3, figs. la-b.
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?Loxoconcha banesensis van den Bold. Hulings, 1967,
p. 650, figs. 4c-d, 6f.
Diagnosis - A species of ioxoconcba characterized by 
having the ventral area swollen such that it overhangs the 
ventral margin; surface reticulate, with ridges paralleling 
the margins to form a concentric pattern.
Dimensions - Figured carapace, L: 0.38 mm, H: 0.23 mm, 
W: 0.21 mm.
Remarks - This species differs from L. avellana 
(Brady), 1866, in shape!, strength of ornamentation, and 
lack of an eye tubercle. The absence of an eye tubercle 
is related to the species habitat. This species is a 
deeper water form with all occurrences at depths greater 
than 59- meters.
Material - 1 carapace, 73 valves.
Distribution - This species, which is present at 13% 
of the stations, occurs primarily in water depths greater 
than 40 fathoms (73 m.) . Thus, this form is most common 
in coarse sediments.
Fossil occurrences have been recorded from the Miocene 
of Panama, Costa Sica, Cuba, Haiti, and St. Croix, the 
Miocene to Pliocene of Trinidad and the Dominican Republic, 
the Miocene to Pleistocene of Venezuela, and the Pliocene 
of Jamaica.
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Loxoconcha dorsotuberculata (Brady), 1866 
PI. 7, fig. 13 
Normania dor so-tubercula ta Brady, 1866, p. 383, pi. 61, 
fig. 14.
Loxoconcha dorsotuberculata (Brady), van den Bold, 1966d, 
p. 51, pi. 3, figs. 3a-b (with synonymy); Teeter,
1975, p. 478, figs.l9n-o, 20c.
?Loxoconcha postdorsoalata Puri, 1960, p. Ill, pi. 3, figs.
17-18, text-figs. 35, 37.
?Loxoconcha postdorsoalata group Teeter, 1975, p. 481, 
figs. 21g-i (with synonymy).
Diagnosis - A species of Loxoconcha characterized by 
a coarsely pitted surface, with a posterodorsal node, and 
variable development of ventral ridges.
piWrrfijons - Figured carapace, L: 0.63 mm, E: 0.38 mm, 
W: 0.29 mm.
Remarks - The taxomonic problems of this species and 
several closely related forms has been discussed by Teeter 
(1975). In the present samples, considerable variability 
in size and degree of ornamentation is observed.
Ibxbconcha postdorsoalata Puri, 1960, has been left in 
questionable synonymy, since the size difference, as 
pointed out by Teeter, does not seem great enough to 
warrant a separate species.
' Material - 3 carapace, 114 valves.
Distribution - This species, which is present at 16X 
of the stations, shows significant preference for
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calcarenitic sand and calcarenitic pelite. Thus, the 
areas of highest.frequency of occurrence are East Trinidad 
and the deeper parts of the Paria-Trinidad and Orinoco 
shelves.
Recent occurrences of this species are reported off 
Venezuela, Panama, Guatemala, Haiti, Cuba, Belize, the 
Alacran reef, Florida, and Louisiana. Fossil occurrences 
are noted from the Miocene to Pliocene of Haiti, the 
Miocene to Pleistocene of Venezuela and the Dominican 
Republic, and the Pliocene to Pleistocene of Cuba and 
Jamaica.
Loxoconcha suboculocri sta Teeter, 1975 
PI. 7,. fig. 14
TLoxocohcha fischeri (Brady). Kei j, 1954, p. 225, pi. 5, 
fig. 3.
Loxoconcha suboculocrista Teeter, 1975, p. 479, figs. 20b, 
21d-f.
Diagnosis - A species of Loxoconcha characterized by 
a reticulate surface, with a weak dorsal ridge and two 
subhorizontal anterior ridges; nodes include, a large 
posterodorsal projection, one posteroventral tubercle, and 
a strong eye -tubercle with an associated V-shaped anterior 
ridge.
' Dimensions - Figured carapace, L: 0.58 mm, R: 0.38 mm, 
"17:0.32 mm.
• R̂ Tnatks - Teeter (1975) described a closely related
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
231
form, L. oculocrista, which differs in having a strong 
dorsal ridge, and a smaller eye tubercle with an X-shaped 
ridge. Loxoconcha fischeri (Brady), 1869, differs in 
commonly having two posteroventral tubercles.
Material - 6 carapaces, 55 valves.
Distribution - This species, which is present at 97c 
of the stations, occurs with greatest frequency in the 
Northeast to East Trinidad area. The occurrences are in 
waters less than 50 fathoms (93 m.) deep.
This species was originally described from Belize.
Loxoconcha wilberti Puri, 1953 
PL. 7, fig.. 17
Loxoconcha wilberti Puri, 1953, p. 274, pi. 10, figs. 1-2, 
text-figs. 10a-b; Puri and Hu lings, 1957, p. 187, fig. 
11; Puri, 1960, p. 114, pi. 4, figs. 18-19; Swain,
1968, p. 24,' pi. 3, figs. 6a-c, pi. 7, fig. 6, text- 
figs. 21a-b; Puri and Vanstrum, 1971, p. 442, fig. 4; 
Teeter, 1975, p. 475, figs. 18j, 19d-e.
Diagnosis - A species of Loxoconcha characterized by 
a reticulate carapace with an eye tubercle, a weak postero- 
dorsal node, and a submarginal ridge paralleling the 
outline.
Dimensions - Figured carapace, L: 0.55 mm, H: 0.32 mm, 
W: 0.25 mm.
Material - 1 carapace.
Distribution - This species is present only at station 
1194.
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Previous occurrences include the Miocene of Florida 
and the Recent of Florida, Jamaica, Belize, and the 
Alacran reef.
Genus PHLYCTOCYTHERE Keij, 1958 
Phlyctocythere sp.
PI. 7, figs. 18a-c, PI. 11, fig. 6
Diagnosis - A species of Phlyctocythere characterized 
by a posteroventral keel and lineations, paralleling the 
dorsal and ventral margins, that converge posteriorly 
where the pattern becomes reticulate.
Description - Carapace subovate, delicate with the 
greatest height at midlength. Anterior end broadly
rounded, continuing without a break into the dorsal margin; 
dorsal margin slightly convex; ventral margin slightly 
sinuate, developed as a sharp keel behind midlength; 
posterior end developed as a dorsomedian caudal process.
Dimorphism observed- Carapace of males more elongate 
and with a straight dorsal margin.
Dorsal view broadly convex with greatest width 
anterior of midlength; caudal process compressed.
Surface smooth in center; dorsal and ventral margins 
paralleled by several weak lineations, especially well 
developed in the ventral area of males; lineations converge 
in the posterior, where the pattern becomes weakly 
reticulate.
Left valve hinge consists of a weak groove. Muscle
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scar consists of a subvertical row of four small spots 
and a frontal scar. Line of concrescence separated from 
the inner margin, except for a short distance in the oral 
region. Radial pores, some of which are false, are few 
and simple.
Dimensions - Figured left valve, a female, L: 0.43 mm, 
H: 0.26 mm, W: 0.11 mm; figured left valve, a male, L: 0.47 
mm, H: 0.26 mm, W: 0.11 mm.
Rema-rks - Curtis (I960) and Kontrovitz (1976) figured 
specimens without a description or reference, from the 
Mississippi Delta area, that they referred to Pseudocythere 
fragiils Sars. Their figures are somewhat: similar in 
shape to the female of the present species, but do not 
appear to be ornamented.
Material - 55 valves.
Distribution - This species, which is present at 18% 
of the stations and shows a significant transect effect, 
is most abundant in the North, Northeast, and Southeast 
Trinidad areas.
Genus CYTECERCMORPHA Mrschmann, 1909 
Cytheromofpihs paracastanea Swain, 1955 
PI. 7, fig. 15 
Leptbcythere paracastanea Swain, 1955, p. 640, pi. 62, 
fig. 7, pi. 63, figs. la-c, text-figs. 39, 5a-b. 
Cythe>romorpha paracastanea (Swain) . Garbett and Haddocks, 
1979, p. 877, pi. 2, figs. 7-11 (with synonymy).
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Diagnosis - A species of Cytheromorpha characterized 
by an elongate, sub ovate carapace with two sulci, one near 
the anterior cardinal angle and a weaker one in the 
central area; surface reticulate, reticulations in the 
posterocentral area are largest, becoming smaller toward 
the margins.
Dimensions - Figured right valve, L: 0.42, mm, H: 0.21
mm.
Remarks - The variation in ornamentation that occurs 
in this species has been discussed by Swain (1955), Morales 
(1966), Sandberg (1964), and Garbett and Haddocks (1979). 
The specimens found in -the study area are similar to those 
figured by Morales (1966) and Kontrovitz (1976), and 
represent a strongly ornamented form. The more weakly 
ornamented form, occurring in brackish water, includes 
those figured by Garbett and Haddocks (1979) from Texas 
Bays. As there has been some controversy as to whether
this species belongs to ieptocythere or Cytheromorpha, it 
is possible that Swain included two forms in his original 
description.
Material - 3 valves.
Distribution - This rare species is present at only 
three stations.
This species, originally described from San Antonio 
Bay, Texas, has been recorded from Mexico to Florida and 
up the Atlantic coast. The present occurrence extends the 
known southern range.
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Family.- BYTHOCYTEERIDAE Sars, 1936
Genus BYTHOCYTHERE Sars, 1866 
Bythocythere sp.
PI. 8, figs. la-b, PI. 11, fig. 8
Diagnosis - A species of Bythocythere characterized by 
an elongate, arched dorsal ridge, and a strong ventral 
swelling bearing several weak lineations.
Description - Carpace subovate, with greatest height
at midlength. Anterior end broadly rounded; dorsal margin 
nearly straight, obscured by an arched dorsal ridge; 
ventral margin slightly convex to about 1/3 the length 
from the posterior end, where the posterior margin upswings 
toward an obtuse caudal process.
Dorsal view lens shaped with greatest width at 
midlength.; posterior end compressed at the caudal process.
Surface bearing numerous normal pores. A strong 
dorsal ridge arches above the dorsal margin, except at its 
extremities; ridge ends before reaching the anterior and 
posterior margins. Posteroventral area strongly swollen, 
bearing several weak lineations.
Left valve hinge consists of a median bar, terminal 
pmATTt-g-nrvf riga-rTy observed. Additional internal features 
normal for the genus, including a muscle scar consisting 
of a curved vertical row of six scars plus an ovid frontal 
scar.
Dimensions - Figured left valve, L: 0.62 mm, H: 0.37
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mm, W: 0.17 mm.
Rpmfl-rks - Bythocythere sp. Howe and van den Bold, 1975, 
does not have as strong a dorsal ridge, but has more 
strongly developed ventral ridges along the swelling. 
Material - 20 valves.
Distribution - This species, which is present at 5% of 
the stations, exhibits a significant depth effect. The 
limited occurrences are from depths greater than 58 fathoms 
(106 m.).
Genus BYTHOCERAIINA Horaibrook, 1952 
Bythoceratiha Mnodosa van den Bold, 1986 
PI. 8, fig. 4 
Bythocerati'na aff. utilazea Hornxbrook. Keij, 1954, 
p. 227, pi. 5, fig. 10. 
not Bythoceratiha utilazea Homibrook, 1952, p. 65, pi. 17, 
figs. 279-280, 282.
Bythoceratina binodosa van den Bold, 1966b, p. 35, pi. 2, 
figs. 7a-c, pi. 5, fig. 3; van den Bold, 1966e, p. 361, 
pi. 1, fig. 12.
Diagnosis - A species of Bythoceratina characterized 
by a dorsal, ridge and strong ala, composed of two spinose 
knobs connected by a horizontal ridge and separated by a 
vertical sulcus; two rows of spines occur along the 
posterior surface of the alae.
Dimensions - Figured left valve, L: 0.55 mm, H: 0.29
Tnrn
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Material - 70 valves.
Distribution - This species, which is present at 12% 
of the stations, occurs primarily on the Paria-Trinidad 
shelf. In general, the distribution suggests a preference 
for coarse sediments.
Occurrences have been reported from the Miocene to 
Pliocene of Trinidad and Columbia and the Pliocene and 
Recent of Venezuela.
Bythoceratiha sp. aff. B. scabra van den Bold, 1960 
PI. 8, figs. 2a-b, PI. 11, fig. 9 
Bythoceratiha aff. maoria Bomibrook. Kei j, 1954, p. 226, 
pi, 5-, fig. 9.
Bythoceratiha 1 Drooger and Kaasschieter, 1958, p. 89. 
Bythoceratiha scabra van den Bold, 1980, p. 177, pi. 5, 
figs. 4a-b.
Diagnosis - A species of Bytfaoceratina characterized 
by a smooth, punctate carapace with the swollen ventral 
area divided by a weak median sulcus, each side bearing a 
spine; two rows of spines run along the ventrolateral 
surface and continue parallel to the posterior -margin.
Description - Carapace elongate, subovate with greatest 
height at midlengtfa. Anterior end broadly rounded and 
denticulate; dorsal and ventral margins slightly sinuate 
and roughly parallel, a slight concavity occurs dor sally 
in front of the subdorsal caudal process; • posterior margin 
denticulate and developed into a subdorsal caudal process.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
238
Ventral portion swollen, divided by a weak median 
sulcus; each side bears a laterally projecting spine. 
Surface smooth, pitted with normal pores and with two rows 
of spines running parallel to the ventral margin, turning 
posterodorsally behind the posterior spine, and stopping 
short of reaching the dorsal margin; a short row of spines 
runs laterally between the two major spines.
In dorsal view, lateral outline gradually widens from 
the anterior to the greatest width, which occurs at the 
more posterior of the two main spines; posterior end 
compressed.
In ventral view, a short row of spines runs below the 
two main rows between the two laterally projecting spines.
Interior of valves deep. Sight valve hinge consists 
of short terminal teeth and a finely crenulate groove. 
Muscle scar consists of six scars in a curved row within 
the weak sulcus, uppermost one is smaller . Marginal 
area moderately broad with a fairly deep anterior vestibule 
and a narrow poster oventral vestibule. Radial pore canals 
are few and simple, about ten occur anteriorly.
pimgn^ions - Figured right valve, L: 0.62 mm, H: 0.35
mm, W: 0.21 mm.
' Remarks - This species is related to B. scabra van den 
Bold, 1960, and B. scaberrima CBrady), 1887, but in general 
is less spinose, lacks a dorsal row of spines, and has a 
less compressed anterior margin and a weaker sulcus. 
Bythoceratiha scaberrima (Brady), a psychrospheric species
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(Benson, 1972b), is reticulate, has stronger spines at the 
end of the swellings, and has a strong anterodorsal 
swelling that obscures the dorsal margin. Bythoceratina 
scabra van den Bold, occurring from the Oligocene to 
Miocene of Trinidad, is more similar to the present 
species, but has no vestibule. Bythoceratina (?) 
vandenboldi Ruggieri, 1960, described from the Miocene of 
Sicily, may be s y n o n y m o u s  with B. scabra (Ruggieri, 1967).
Material - 59 valves.
Distribution - This species, which occurs at 18% of 
the stations, shows a significant depth effect, with most 
of the occurrences at water depths ranging from 24-58 
fathoms (44—106 m.).
The nominate species has been reported from the Miocene 
to Pliocene of Trinidad and the present form has been 
noted off Venezuela.
Bythoceratina sp. 1 
PI. 8, figs. 5a-b, PI. 11, fig. 10
Diagnosis - A species of Bythoceratina characterized 
by a smooth, punctate surface, with an arched dorsal ridge 
and a complex ala bearing weak meshes, a terminal spine, 
and several additional blunt spines .
' Description - Carapace elongate, irregularly subovate 
with greatest height near midlength. Anterior end broadly 
rounded, bearing blunt denticles; dorsal margin straight 
and parallel to the ventral margin, slight concavity occurs
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in front of the caudal process; ventral margin obscured 
by a ventral a la from about 1/4 the length from the 
anterior end to 1/4 the length from the posterior end; 
posterior end oblique below,where seven denticles occur, 
developed as a blunt subdorsal caudal process above.
In dorsal view, ends compressed with the central area 
strongly convex in the anterior 2/3 of length, at which 
point, the ala achieves maximum extension and the valve 
is at its greatest width; posterior of this point, the 
outline becomes concave.
Surface densely pitted by normal pores. Swollen 
central area slightly arched above the dorsal margin, with 
a weak dorsolateral ridge paralleling the arch. Complex 
ala developed ventrally, bearing a series of longitudinal 
ridges connected by crossridges, and ending in a lateral 
spine; the anterior surface of the ala bears two blunt 
spines and the posterior bears three blunt spines in line 
with the lateral spine. Two weak subvertical ridges run 
above the three posterior spines , the anterior of these 
ridges bears several small spines. Ventral surface of the 
ala bears a short row of spines . Weak submedian sulcus 
occurs.
Interior of the valves is deep. Left valve hinge 
consists of terminal sockets and a weakly crenulate median • 
bar. Muscle scar consists of a curved vertical row of six 
scars in the submedian sulcus, and an ovate frontal scar. 
Inner 1. small a rather narrow, with the line of concrescence
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and inner margin separated anteriorly and posteroventrally.
Dimensions - Figured left valve, L: 0.66 mm, H: 0.40 
mm, W: 0.21 mm.
Remarks - This species is distinct from all previously 
described species of Bythoceratina.
Material - 37 valves.
Distribution - This species, which is present at 10% 
of the stations, was observed to occur in the East Trinidad 
area and on the Orinoco shelf. A highly significant 
lithology effect suggests a preference for calcarenitic 
sand and calcarenitic sandy pelite. Most of the 
occurrences are in water depths of 24-51 fathoms (44-93 m.).
Bythoceratina sp. 2 
PI. 8, figs. 6a-b, PI. 11, fig. 11 
Bythoceratina 2 Drooger and Kaasschieter, 1958, p. 89,
pi. 4, fig. 9.
Diagnosis - A species of Bythoceratina characterized 
by a pitted and anteriorly ridged surface with a ventral 
ala that ends in a spine and bears two rows of spines 
posteriorly; a dorsal ridge parallels that margin.
Description - Carapace subquadrate, with height equal 
throughout most of the length. Anterior end obliquely 
rounded above, more broadly rounded below; dorsal margin 
straight except for a concavity anterior of the dorsal 
caudal process ; ventral margin straight and parallel to 
the dorsal margin, often partially obscured by a ventral
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
242
ala; posterior end oblique below, developed as a blunt 
subdorsal caudal process above.
In dorsal view, anterior 3/4 of length convex; maxi­
mum lateral extension of the alae corresponds to the 
greatest width; convex behind alae, with posterior end 
compressed.
Surface densely pitted with normal pores and bearing 
ridges. Dorsal ridge parallels the dorsal margin, curving 
downward about 1/3 the length from the anterior end and 
stopping short of the anterior margin. Surface anterior 
of the subcentral sulcus bears about five weak ridges that 
roughly parallel the anterior outline; these ridges 
strengthen in their ventral extension and run along the 
ventral ala, about two are weakly denticulate and continue 
along the posterior surface of the ala. Ventral ala ends 
in a blunt laterally projecting spine.
Right valve hinge consists of blunt terminal teeth and 
a finely crenulate median groove. Muscle scar consists of 
a curved vertical row of six scars, of which the uppermost 
spot is small, located in the median sulcus, plus an oval 
frontal scar. Marginal area fairly narrow with the inner 
margin and the line of concrescence separated antero- and 
posteroventrally.
Diinensiohs - Figured right valve, L: 0.52 mm, H: 0.28 
mm, Wz 0.16 mm.
Remarks - This species is distinct from the previously 
described species of Bythoceratiha.
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Distribution - This species, which is present at 28% 
of the stations, exhibits a highly significant lithology 
effect, with a preference for coarse sediments.
Genus PSEUDOCERATINA van den Bold, 1965 
Pseudoceratina droogeri van den Bold, 1965 
PI. 8, fig. 3
'Monoceratina* 1 Drooger and Kaasschieter, 1958, p. 91, 
pi. 4, figs. 12-14.
Pseudoceratina droogeri van den Bold, 1965b, p. 161, pi. 1 
figs. 1-4, text-figs. 1-2; van den Bold, 1967b, p. 313 
van den Bold, 1968., p. 78, pi. 6, figs. 9a-c.
Diagnosis - A species of Pseudoceratina characterized 
by a slightly arched dorsal ridge and a dorsal caudal 
process; blunt denticles develop along the anterior margin 
and below the caudal process of the right valve; two long, 
hollow spines, that are separated by a subvertical median 
sulcus, develop ventrally.
Dimensions - Figured right valve, Lz 0.61 mm, H: 0.29
mm.
Material - 56 valves.
• Distribution - This species, which is present at 17% 
of the stations, shows, a. significant preference for 
calcarenitic sand and calcarenitic pelites, including 
calcarenitic sandy pelite. Most occurrences are in depths 
ranging from 24-54 fathoms (44-98 m.).
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Occurrences have been reported from the seas off 
Trinidad, Panama, and Jamaica, the Miocene of Panama 
and Costa Rica, and the Pliocene of the Dominican Republic.
Genus BALTRAELLA Pokorny, 1968 
Baltraella sp.
PI. 8, figs. 9a-b, PI. 12, fig. 1
Diagnosis - A species of Baltraella characterized by 
a strongly inflated carapace, especially dorsomedially, 
with a subvertical internal ridge behind the anterior 
portion of the inner lamella.
Description - Carapace elongate with greatest height 
near midlength. Anterior end broadly rounded; dorsal 
margin straight, obscured in the middle by strong inflation 
of the valve; ventral margin sinuate, straight and 
parallel to the dorsal margin anteriorly, becoming convex 
behind midlength, and converging toward the dorsal margin 
posteriorly; posterior end developed as a subdorsal caudal 
process. Surface smooth.
Dorsal view fusiform with greatest width 2/5 the 
length from the anterior end; posterior end compressed.
Interior of valves deep with a slightly curved sub- 
vertical ridge that runs from the dorsal margin to about 
midheight behind the anterior portion of the inner lamella.
' Dorsal edge of left valve fits into a groove on the 
right valve. Muscle scar consists of a vertical row of 
five scars and a frontal scar. Inner lamella moderately
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wide with the inner margin and line of concrescence 
separated, except for a short distance in the oral region. 
Radial pores numerous, many are false.
Dimensions - Figured left valve, L: 0.78 mm, H: 0.39 
mm, W: 0.19 mm.
Remarks - This species differs from the type species, 
Baltraella baltraensis Pokorny, 1968, by its smaller size, 
inflated middorsal area, and more regular line of con­
crescence in the anterior end.
Material - 52 valves.
Distribution - This species, which is present at 10% 
of the stations, shows significant depth and distance from 
shore effects. The specimens are observed to occur in 
water depths ranging from 24-54 fathoms (44-99 m.), and 
thus, are found relatively close to shore.
Genus PSEUDOCYTHERE Sars, 1866 
Pseudbcytbere sp. cf. P. catidata Sars, 1866 
PI. 8, fig. 7, PI. 12, fig. 2 
Pseudocythere CaUdata Sars, 1866, p. 88; Sars, 1926, p.
239, pi. 109, fig. 2.
Diagnosis - A species of Pseudocythere characterized 
by a straight dorsal margin continuous with the dorsal 
caudal process, and a posteroventral keel.
Dimensions - Figured right valve, L: 0.45 mm, E: 0.24 
mm, Vti 0.09 mm.
Remarks - Specimens from numerous localities have been
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erroneously assigned to the nominate species (Morkhoven, 
1963; Allison and Holden, 1971). The form in the present 
study is closest to P. caudata Sars of Muller, 1894 (p.
285, pi. 16, figs. 5, 10, 30-36), from the Gulf of Naples. 
This form differs from that of Sars in having a steeper 
slope to the proximal posteroventral area, thereby 
resulting in a wider keel. In addition, the shape of the 
anterior vestibule and the number of muscle scars differs.
In the present form, the number of scars has been reduced 
to four, which has been suggested to reflect warmer water 
conditions (Allison and Holden, 1971). The specimens 
recovered in the study area are often damaged, making 
detailed internal study impossible.
Pseudocythere caudata Sars of Wagner (1957, p. 35, pi. 
12), from the Recent of Holland, is more similar in the 
above mentioned features to the figures of Sars. However, 
the keel is more rounded distally. Pseudocythere caudata 
Sars of Allison and Holden (1971, p. 187, fig. 15), is 
quite different from any of the previously mentioned forms 
in its extremely small size and ornamentation.
Material - 13 valves.
Distribution - This species, which is present at 1% 
of the stations, shows a highly significant distance effect, 
Tnd-irai-f-ng an increase in occurrence with increased dis­
tance from shore. Most of the occurrences are in depths 
from 33-102 fathoms (62-187 m.).
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Family: PARADOXOSTOMATIDAE Brady and Norman, 1889
Stab family: PARADOXOSTOMATINAE Brady and Norman, 1889
Genus PARADOXOSTOMA Fischer, 1855 
Paradoxostoma artum van den Bold, 1966 
PI. 8, fig. 10 
Paradoxostoma artum van den Bold, 1966b, p. 37, pi. 3,
figs. 4a-b.
Diagnosis - A species of Paradoxostoma characterized 
by an elongate carapace with an obliquely and narrowly 
rounded anterior end, a strongly arched dorsal margin, 
and a very narrowly rounded posterior end.
Dimensions - Figured left valve, L: 0.59 mm, H: 0.23
mm.
Remarks - Although specimens from the study area are 
slightly smaller than the holotype, their size is very 
close to some of the paratypes.
Paradoxostoma robusta Puri, 1953, is considerably 
larger, and with quite a different shape.
Material - 5 valves.
Distribution - This rare species, which is present at 
only five stations, shows a significant preference for 
offshore occurrences.
' Occurrences have been recorded from the Miocene* to 
Pliocene of Trinidad and the Pliocene to Pleistocene of 
Venezuela.
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Paradoxos toma sp.
PI. 8, fig. 13 
Diagnosis - A species of Paradoxos toma characterized 
by a low, down turned anterior end, a strongly arched 
dorsal margin, and a medially extended posterior end.
Description - Carapace small, irregularly subovate 
with greatest height about 2/5 the length from the post­
erior end. Anterior end low, obliquely rounded; dorsal 
margin broadly arched, sloping more strongly in the 
anterior; ventral margin sinuate with a concavity anterior 
of midlength, strongly upturned in the posterior; posterior 
end rounded, extended at midheight.
In dorsal view, outline broadly convex with greatest 
width slightly posterior of midlength.
Surface smooth, scattered with normal pores.
Right valve hinge with elongate median groove and 
blunt terminal teeth. Muscle scar consists of a vertical 
row of four scars of which the end two are oval and the 
central two are more elongate. Inner lamella widest 
anteriorly, becoming narrow ventrally and posteriorly. 
Short, simple radial pores are scattered along the margins.
pi-mensions - Figured right valve, L: 0.38 mm, H: 0.20 
mm, W: 0.09 mm.
' RfrTnarks - This species is rather uniquely shaped among 
most of the species of Paradoxostoma. The shape is some­
what similar to Paracytherois?' perspicilla (Benson and 
Coleman) , 1963, especially in the figures of Swain and
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Gilby (1967, pi. 31, figs. 9, 18a-b, pi. 34, figs. 3, 10, 
text-figs. 22a-b). However, internal features, such as 
the hinge and details of the marginal area, are quite 
different.
Material - 5 valves.
Distribution - This rare species is present at only 
five stations in the Northeast to East Trinidad area, at 
depths from 10-43 fathoms (20-79 m.).
Genus SCLEROCHILUS Sars, 1866 
Sclerochilus contortellus Swain, 1967 
PI. 8, fig. 15 
Sclerochilus?' contortellus Swain, 1967, p. 98, pi. 9, 
fig. 6; Swain and Gilby, 1974, p. 329, pi. 5, figs. 
20a—b, text-fig. 32b.
Sclerochilus contortellus Swain. Swain, 1969, p. 470, 
pi. 6, figs. 7a-c.
2Sclerochiius sp. Allison and Holden, 1971, p. 200, figs. 
25a-c.
Diagnosis - A species of Sclerochilus characterized by 
an elongate, suhreniform carapace with a narrowly rounded 
anterior end, a more broadly rounded posterior end, and a 
smooth surface.
Dimensions - Figured right valve, a male?, L: 0.50 
mm, H: 0.24 nm.
Remarks - This species differs from the following 
species in these features:
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1) S. contortus (Norman), 1862, is more narrowly 
rounded posteriorly and is larger.
2) S3, centroamericanus Hartmann, 1959, has slight 
posterodorsal and anterodorsal concavities in the 
right valve.
3) £. cf. Paradoxostoma elongata (Puri), 1953, has a 
different outline and a pitted surface.
Material - 12 valves.
Distribution - This rare species occurs at six widely 
dispersed stations.
The species has been described from the Gulf of 
California and off Nicaragua.
Sclerochilus cf. Paradoxostoma elongata Puri, 1953 
PI. 8, figs. lla-b 
Faradoxostoma elongata Puri, 1953, p. 288, pi. 15, fig. 2,
text-fig. 12c.
?Scierochilus? sp. van den Bold, 1963b, p. 404, pi. 10,
figs. 9a-b.
Diagnosis - A species of Sclerochilus characterized by 
an elongate, low carapace, with the anterior margin broadly 
rounded and the posterior margin obliquely rounded; surface 
pitted.
Description - As described by Puri (1953) with the 
following additions:
1) surface scattered with pits,
2) muscle scar consists of a vertical row of five
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scars, frontal scar not seen, and
3) right valve hinge consists of an extremely
elongate median groove and blunt terminal teeth. 
Dimensions - Figured right valve, L: 0.51 mm, H: 0.20
mm.
Remarks - The specimens studied are very similar to 
Puri’s species. However, the vertical row of the muscle 
scar consists of five scars, rather than the four scars of 
the genus Paradoxostoma. Puri did not figure or describe 
the muscle scar, simply stating that internal features 
were normal for the genus. This feature could not be 
observed on the holotype of P. elongata, which is a 
complete carapace.
Schlerochilus? sp. van den Bold, 1963, differs in its 
slightly smaller size, but is otherwise very similar. 
Material - 1 carapace, 4 valves.
Distribution - This rare species occurs at only three 
stations at depths of 32, 58, and 102 fathoms (59, 106, and 
187 m.).
The original description of this form is from the 
Miocene of Florida.
Genus XIPETCEIHJS Sars, 1866 
Xiphicfrilus cf.' X. tenuiSsimoides Swain, 1967
PI. 8, fig. 8
Xiphi'chilus' tenuissimam (Norman) . Swain , Miller, and 
Mandelbaum, 1964, p. 395, pi. 1, fig. 18.
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Xiphichilus tenuissimoides Swain, 1967, p. 98, pi. 2, 
fig. 11, pi. 9, figs. 14a-c; Swain and Gilby, 1967, 
p. 331, pi. 32, fig. 16, pi. 34, fig. 12; Swain, 1969, 
p. 470, pi. 6, fig. 8; Swain and Gilby, 1974, p. 329, 
pi. 5, fig. 19, text-fig. 32a.
?Xiphichilus sp. cf. flexuosa (Brady). Hulings, 1967, 
p. 651., figs. 4f, 61.
Diagnosis - A species of Xiphichilus characterized by 
an elongate, lanceolate carapace with a strongly acuminate 
posterior end, a narrowly rounded, medially extended 
anterior end, and a sharp ventral margin.
Dimensions - Figured left valve, L: 0.69 mm, H: 0.24
mm.
gpmarfcs. — The description and figures of -the nominate 
species given by Swain (1967) from the Gulf of California, 
match the forms recovered here. However, the figures given 
in the papers of Swain (1969) and Swain and Gilby (1967, 
1974) seem to differ considerably in size and shape.
Xiphi'chilns tenuisslmimi (Norman), 1869, from the 
British Isles, is considerably larger and slightly more 
produced anteriorly.
Material - 1 carapace, 15 valves.
Distribution - This species, which is present at 57* of 
the stations and shows a tentative significant transect 
effect, occurs in the North Trinidad area and in the 
vicinity of the Orinoco River. The depths at which the 
species was observed are greater than 42 fathoms (77 m.).
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In addition to the original description from the Gulf 
of California, this species has been reported off 
Nicaragua.
Xiphichilus? sp.
PI. 8, fig. 14
Diagnosis - A questionable species of Xiphichilus 
characterized by a small, subcylindrical carapace with a 
sharp, keel-like ventral margin and a medially produced 
posterior end.
Description - Carapace small, subcylindrical with 
greatest height about 1/3 the length from the posterior 
end. Anterior end obliquely rounded; dorsal margin 
straight, sloping downward toward the posterior; ventral 
margin sinuate, compressed into a sharp edge and concave 
in front of midlength; posterior end narrowly rounded and 
produced at midheight.
Dorsal view lanceolate with greatest width behind mid­
length. Valve outline tapering gradually from the 
anterior, becoming nearly parallel throughout most of 
length, and tapering more strongly in the posterior.
Surface smooth with scattered normal pores.
Left valve hinge consists of a bar, terminal elements 
not seen. Muscle scar consists of an oblique row of four 
scars. Details of the marginal area not clearly seen. 
Inner lamella rather narrow with an anterior vestibule and 
possibly a slight separation of the inner margin and the
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line of concrescence in the ventral area.
Dimensions - Figured carapace, L: 0.38 mm, E: 0.13 
mm, W: 0.08 mm; figured left valve, L: 0.38 mm, H: 0.12
m m  _
Rpma-rks - This form has been questionably assigned to 
Xiphichilus on the basis of the muscle scar pattern and 
the keel-like ventral margin. The anterior end is more 
rounded than in the typical species of Xiphichilus. 
Material - 1 carapace, 2 valves.
Distribution - This rare species is present at two 
stations at water depths of 29 and 41 fathoms (53 and 
75 m.).
Genus PARACYTEERE Muller, 1894 
Raxacythere sp.
PI. 9, figs. 5a-b 
PaXacythere sp. van den Bold, 1968b, p. 37, pi. 1, figs. 
6a-b, pi. 5, fig. 5; van den Bold, 1973, pi. 1, fig- 
11.
Diagnosis - A species of Paracythere characterized by 
a small, thinshelled, semicircular carapace, with large 
normal pores scattered over the surface.
Description - The following additions are made to 
van den Bold’s (1966b) description:
1) the dorsal -ma-rgin shows a ridge-like thickening, 
especially in dorsal view,
2) the selvage is rather strongly in turned at the
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ventral margin concavity, and
3) the muscle scar consists of an anteriorly curved 
row of four spots and a frontal scar.
Dimensions - Figured right valve, L: 0.28 mm, H: 0.19 
mm; figured carapace, L: 0.24 mm, H: 0.16 mm, W: 0.10 mm.
Remarks - Van den Bold's (1966b) internal view of this 
species (pi. 5, fig. 5), clearly shows that the line of 
concrescence departs from the inner margin forming an 
anterior and a posterior vestibule; unlike the description, 
which is in error.
Paracythere minima Miller, 1894, is very similar, but 
appears to be more elongate.
Material - 4 carapaces, 86 valves.
Distribution - This species, which is present at 21% of 
the stations and shows a highly significant transect effect, 
is most abundant in the Cumberland-North Paria and East to 
Southeast Trinidad areas.
Previous occurrences have been reported from the 
Oligocene of Puerto Rico and the Pliocene and Recent of 
Venezuela.
Subfamily: MICROCYTHERmE Klie, 1938
Genus MICROCYTHEEE Miller, 1894 
' MicroCythere howei (Puri), 1953 
PI. 9, figs. la-b 
XestoTeberis triangularis Puri, 1953, p. 298, pi. 16,
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figs. 1-4, text-figs. h-i. 
not Xestoleberis triangularis Weber, 1937, p. 40, figs. 
5a-b.
TMicrocythere cf. M. inflexa Muller. Pnri, 1960, p. 119, 
pi. 5, figs. 13-14. 
not Microcythere inflexa Muller, 1894, p. 328, pi. 24, 
figs. 30-32, 40-42, 48, 50.
Microcythere howei (Pnri). van den Bold, 1966b, p. 40, 
pi. 5, figs. 6a-b.
Diagnosis - A species of Microcythere characterized by 
a small, sub triangular carapace, with the greatest height 
posterior of midlength.
Dimensions - Figured left valve, L: 0.29um, H: 0.13
mm.
Remarks - The hinge "was observed to consist in the 
left valve of terminal sockets and a short median bar; 
unlike the unusual hinge described by van den Bold (1966b) 
for this species.
Material - 12 carapaces, 41 valves.
Distribution - This species, which is present at 18% 
of the stations, only occurs in coarse sediments.
Previous occurrences are reported from the Miocene 
and Recent of Florida and the Miocene to Pleistocene of 
Venezuela.
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Microcythere sp. 1 
PI. 9, fig. 4
Diagnosis - A species of Miocrocythere characterized 
by a small, low carapace with a medially flattened dorsal 
margin and an oblique posterior.
Description - Carapace very small with a flattened 
venter and greatest height near midlength': Anterior end
narrowly and obliquely rounded; dorsal margin flattened 
in the middle; ventral margin slightly sinuate with an 
anterior convexity, roughly paralleling the flattened 
dorsal margin; posterior end narrowly rounded below, 
obliquely truncated above. Left valve larger than right 
valve. Surface smooth.
Dorsal view lens shaped with greatest width posterior 
of midlength; ends rounded.
Eight valve Mnge consists of terminal teeth and a 
median groove. Muscle scar consists of a vertical row 
of four scars and a frontal scar. Inner lamella broad in 
the anterior where a large vestibule is developed, narrow 
ventrally, and wider posteriorly where a smaller vestibule 
occurs.
Dimensions - Figured right valve, L: 0.24 mm, H: 0.10
mm _
Remarks - Teeter (1975) described Microcytfaere sp. 
cf. M. inflexa Muller, 1894, a similar form from Belize, 
that differs in having a higher anterior end and a 
different truncation of the posterior end. Microcythere
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depressa Muller, 1894, has a similar anterior shape, but 
is lower overall and with a different posterior truncation.
Material - 6 carapace, 56 valves.
Distribution - This species, which is present at 18% 
of the stations and shows a significant lithology effect, 
prefers calcarenitic sand and calcarenitic pelite. Most 
of the occurrences are in waters deeper than 24 fathoms 
(44 m.).
Microcythere sp. 2 
PI. 9, fig. 3
Diagnosis - A species of Microcythere characterized 
by a small carapace with a convex dorsal margin and an 
oblique posterior margin .
Description - Carapace subovate with flattened venter 
and greatest height near midlength. Anterior narrowly 
and obliquely rounded; dorsal margin convex; ventral 
margin slightly convex; posterior end narrowly rounded 
below, obliquely truncated above. Surface smooth.
Dorsal view broadly convex with a slight compression 
in the anterior.
Left valve hinge with cremulate sockets and a short 
bar. Inner margin, relatively narrow, with a small 
vestibule in lie anterior and in the posterior.
• Dimensions - Figured left valve, L: 0.31 mm, H: 0.14 
mm, W: 0.11 mm.
Remarks - This species is of the same size and roughly
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the same shape as M. levis Muller, 1894. However, in the 
present species, the anterior end of the left valve is 
more narrowly rounded and the inner lamella is narrower. 
Material - 22 valves.
Distribution - This species, which is present at 5% 
of the stations primarily on the Paria-Trinidad shelf, 
shows a highly significant distance from shore effect.
The tentative results suggest a positive correlation 
between occurrence and distance from shore.
Subfamily: CYTHEROMATINAE Elofson, 1939
Genus CYTHEROMA Muller, 1894 
Cytheroma c f C .  vafiabilis Muller, 1894 
'PI. 9, fig. 2, El. 12, fig. 3 
Cytheroma vafiabilis Muller, 1894, p. 350, pi. 26, figs.
5, 9-15.
Diagnosis - A species of Cytheroma characterized by an 
elongate carapace with rounded ends, the posterior more 
narrowly rounded.
Dimensions - Figured right valve, L: 0.43 mm, H: 0:15
mm.
Remarks - The specimens from this study are similar to 
the figures of C. variabiiis Muller, 1894, from the Gulf of 
Naples, except for their slightly greater length in some 
cases.
' Material - 14 carapaces, 108 valves.
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Distribution - This species, which is present at 28% 
of the stations, occurs in all the geographic areas, 
nearly all the substrate types, and throughout most of 
the sampled depth range.
The nominate species is known from the Gulf of Naples.
Genus PELLUCISTOMA Coryell and Fields, 1937 
Pellucistoma cf. P. magniventra Edwards, 1944 
PI. 8, fig. 12, PI. 12, fig. 4 
Pellucistoma magniventra Edwards, 1944, p. 528, pi. 88, 
fig. 33-35.
Paradoxes toma cf. obliquum Sars. Keij, 1954, p. 229, pll 
5., fig- 17, pi. 6., fig. 14. 
not Paradoxostoma obliquum Sars, 1928, p. 259, pi. 117, 
fig- 2.
Paradoxdstoma 1 Drooger and Kaasschieter, 1958, p. 91. 
Pellucistoma mayniventra Edwards . Garbett and Haddocks, 
1979, p. 864, pi- 2, fig. 1-6, text-figs. 30a-d (with 
synonymy).
Diagnosis - A species of Pellucistoma characterized by 
a low anterior end, a caudal process that is only slightly 
below the dorsal margin, and a strongly constricted 
anterior vestibule.
Dimensions — Figured left valve., L: 0.51 mm, H: 0.25
Remarks - Garbett and Haddocks (1979) have discussed 
the variation in shape and internal features observed in
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this species in the Texas Bays. The form in the present 
study is like their group figured on plate 2 in figures 
3 and 4. This group is characterized by a low carapace 
with a "less exaggerated outline." In addition, the 
present form is characterized by a strongly constricted 
anterior vestibule.
It is possible that this form could be separated from 
the more typical P. magniventra with its more rounded 
outline and less constricted vestible. However, difficulty 
would arise in speciating intermediate forms, as have 
been noted by Garbett and Haddocks. The material in the 
present study is too limited to draw definite conclusions 
concerning this matter.
Material - 9 valves .
Distribution - This species occurs at six stations in 
calcarenitic pelite and calcarenitic sand.
Numerous occurrences from the Miocene to Recent of 
the Caribbean, the Gulf of Mexico, and the Atlantic coast 
south of North Carolina, have been cited for this species.
Family. XESTOLEBERIDIDAE Sars, 1928 .
Genus XESTOLEBERIS Sars, 1866 
' XestOleheris cf. 2. comminis Muller, 1894 
PI. 9, fig. 6, PI. 12, fig. 5 
Xestbleberls comnrnrTis Muller, 1894, p. 338, pi. 25, figs..
32-33, 39, pi. 26, figs. 1, 6.
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Diagnosis - A species of Xestoleberis characterized by 
a semicircular carapace with broadly and nearly evenly 
rounded anterior and posterior ends.
Dimensions - Figured left valve, L: 0.35 mm, H: 0.24
mm.
Remarks - This form appears to be identical to Muller's 
figures of X. communis, except for the smaller size of the 
present specimens.
Material - 5 carapaces, 258 valves.
Distribution - This species, which is present at 31% 
of the stations throughout the study area, shows a 
preference for coarse sediments.
The nominate species was originally described from the 
Gulf of Naples.
Xestoleberis sp. 1 
PI. 9, fig. 7
Xestoleberis sp. A van den Bold, 1966d, p. 52, pi. 3,
figs. 12a-b (with synonymy) .
Diagnosis - A species of Xestoleberis characterized 
by a small, elongate carapace with greatest height at 
midlength.
Description - Carapace small, elongate with greatest 
height at midlength. Anterior end narrowly rounded; 
dorsal margin gently convex; ventral margin sinuate, 
concave anterior of midlength; posterior end more broadly 
rounded than the anterior end.
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Dorsal view lens-shaped with greatest width at mid­
length.
Right valve hinge with terminal tooth-plates and 
a slightly curved median groove that is crenulate at the 
ends. Muscle scar consists of a vertical row of four 
scars, the uppermost one U-shaped, and a U-shaped frontal 
scar. Inner lamella narrow with a small anterior 
vestibule; radial pores polyfurcating anteriorly.
DiTnpnsions - Figured right valve, L: 0.40 mm, E: 0.21
TTWn
Remarks - This form appears to be identical to van 
den Bold's specimens from Colon Harbour, Panama.
Material - 14 valves.
Distribution - This species, which is present at 5% 
of the stations, is most common in the North aid Northeast 
Trinidad area at depths greater than 33 fathoms (60 m.).
' Xestoleberis sp. 2 
PI. 9, fig. 9
Xestoleberis sp. 2 van den Bold, 1968, p. 78, pi. 6, figs. 
8a-d.
Diagnosis - A species of Xestoleberis characterized by 
a semicircular carapace with the anterior and posterior 
ends narrowly rounded ventrally.
p-iTOprtgions - Figured right valve, L: 0.40 mm, H: 0.25
m m
' Remarks - This species appears to be identical to that
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of van den Bold (1968) from the Pliocene of the Dominican 
Republic, except for a slightly weaker posterodorsal 
angulation in the right valve.
Material - 6 valves.
Distribution - This rare species is present at five 
stations on the Paria-Trinidad shelf in water depths less 
than 40 fathoms (73 m.).
Xestoleberis sp. 3 
PI. 9, fig. 8, PI. 12, fig. 6
Diagnosis - A species of Xestoleberis characterized 
by a sub triangular carapace with the selvage removed from 
the outer margin around the entire free margin.
Description - Carapace subtriangular with greatest 
height behind midi ength _ Anterior end obliquely rounded; 
dorsal margin pointed at greatest height ; ventral margin 
straight anteriorly, upturned into posterior end; posterior 
end oblique above, narrowly rounded below.
Dorsal view subovate with greatest width behind 
midlength.
Right valve hinge consists of elongate crenulate 
toothpiates and a straight, crenulate median groove.
Muscle scar consists of a vertical row of four scars and 
a frontal scar. Inner lamella narrow with anterior and 
posterior vestibules; selvage separated from the outer 
margin along the entire free margin.
Dimensions - Figured right valve, L: 0.39 mm,
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H: 0.24 mm.
Rpma-rTca - The shape and path of the selvage makes this 
species distinct from the outher species of Xestoleberis 
in the study area. Teeter's (1975) figure of Xestoleberis 
sp. 1 appears to have similar development of the inner 
margin in the posterior.
Material - 3 carapaces, 108 valves.
Distribution - This species, which is present at 15% 
of the stations, occurs on the Paria-Trinidad shelf and 
off the Orinoco River. Most of the occurrences are at 
water depths greater than 32 fathoms (58 m.).
Xestoleberis sp. 4 
PI. 9, fig. 10, PI. 12, fig. 7
Diagnosis - A species of Xestoleberis characterized: 
by a small, inflated carapace with a nearly straight 
ventral margin and conspicuous normal pores.
Description - Carapace subovate with greatest height 
behind: midlength.. Anterior end rounded, continuing without 
interruption into a broadly arched dorsal margin with 
posterior slope straight in the right valve; ventral margin 
nearly straight; posterior end broadly rounded. Surface 
smooth, with conspicuous normal pores.
Dorsal view subovate with greatest width in posterior 
half.
Left valve hinge consists of crenulate sockets and a 
short, curved median ridge. Muscle scar consists of a
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vertical row of four scars and a V-shaped frontal scar. 
Inner lamella narrow with a small anterior vestibule; 
radial pores simple and numerous.
Dimensions - Figured left valve, L: 0.38 mm, H: 0.26
mm.
Remarks - This species is very similar to X. rigbyi 
Morales, 1966, but is much smaller.
Material - 1 carapace, 43 valves.
Distribution - This species, which is present at 13% 
of the stations, has only been observed in coarse sediments.
Xes to leberis sp. 5 
PI. 9, fig. 11, PI. 12, fig. 8
Diagnosis - A species of Xestoleberis characterized 
by a narrowly rounded anterior end, a strongly arched 
dorsal margin, and strong posterior inflation.
Description - Carapace bean-shaped with greatest 
height just posterior of midlength. Anterior end narrowly 
rounded, continuing without interruption into a strongly 
arched dorsal margin; ventral margin sinuate; posterior 
end more broadly rounded than the anterior end.
Dorsal view broadly convex with greatest width behind 
midlength.
Right valve hinge consists of elongate crenulate 
sockets and a curved median bar. Muscle scar consists of 
a vertical row of four spots and a small V-shaped frontal 
scar. Inner lamella narrow with an anterior vestibule;
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radial pores simple.
Dimensions - Figured left valve, L: 0.44 mm, H: 0.29
mm.
Remarks - This spcies differs from X. rigbyi Morales, 
1966, by its lower anterior end and more sinuate ventral 
margin.
Material - 3 carapaces, 177 valves.
Distribution - This species, which is present at 24% 
of the stations, shows a significant preference for depths 
greater than 24 fathoms (44 m.).
TNCEKEAE SEDIS
Ostracode sp. A 
■PI. 9, fig. 13
Diagnosis - A species of uncertain generic designation 
characterized by an elongate, low carapace with surface 
reticulations arranged into vertical rows.
Description - Carapace elongate with greatest height 
at about midlength. Anterior end low, obliquely rounded; 
dorsal margin convex; ventral margin nearly straight, 
slightly concave at. midlength; posterior end obliquely 
truncated above, narrowly rounded below.
Dorsal view somewhat wedge-shaped with greatest width 
near midlength; anterior end acute; posterior end bluntly 
terminated just before small posterior compression.
Surface reticulations arranged in vertical rows with
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the anterior rows swinging posteriorly in the ventral area.
Hinge appears to be lophodont.
Dimensions - Figured right valve, L: 0.47 mm, H: 0.20 
mm, W: 0.11 mm.
Remarks - This form appears similar to Pumilocytheridea, 
van den Bold, 1963, in external view. However, the 
relatively low anterior, the median maximum height, and the 
primarily vertical arrangement of surface reticulations is 
not typical of the genus. In addition the hinge structure 
is less complex than in Pumilocytheridea. Insufficient 
material is available to make a detailed description of 
this form, especially in terms of the internal features.
Material - 3 valves.
Distribution - This rare form is present at only 
three stations.
Ostracode sp. B 
PI. 9, figs. 12a-b, PI. 12, fig. 9 
Diagnosis - A species of uncertain generic designation 
characterized by a posteriorly convergent carapace with 
subcircular reticulations and a blunt posteroventral ala.
Description - Carapace small, alate with greatest 
height at the anterior cardinal angle. Anterior end 
broadly rounded; dorsal margin slightly•sinuate, converging 
toward the posterior, slightly concave before the posterior 
end; ventral margin nearly straight, converging toward 
the posterior, obscured slightly in the posterior by a
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blunt ala; posterior end narrowly rounded, extended 
medially.
In dorsal view, outline of valves nearly parallel 
throughout much of the length; posterior and anterior ends 
acute.
Surface with fine, subcircular reticulations; normal 
pores large and fairly numerous.
Left valve hinge consists of terminal sockets that 
open ventrally and a long crenulate median bar. Inner 
lamella moderately wide; line of concrescence and inner 
margin appear coincident throughout. Radial pores 
simple and sparse.
Dimensions - Figured carapace, L: 0.25 mm, H: 0.14 
mm, W: 0,13 mm; figured left valve, L: 0.23 mm, H: 0.13 
mm.
Remarks - The hinge and marginal area are reminiscent 
of Eucytherura. However, the posteriorly tapering 
carapace and rather weak ornamentation are not typical 
of that genus.
Material - 6 carapaces, 45 valves.
Distribution - This species , which is present at 14% 
of the stations, occurs primarily on the Paria-Trinidad 
shelf.
Ostracode sp, c 
PI. 9, fig. 14, PI. 2, fig. 10
Diagnosis - A species of uncertain generic designation
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characterized by an extremely small, posteriorly convergent 
carapace with weakly rimmed alae that begin at a sub- 
central tubercle.
Description - Carapace extremely small with greatest 
height at the anterior cardinal angle. Anterior end 
broadly and obliquely rounded; dorsal margin straight, 
converging toward the posterior; ventral margin nearly 
straight, converging toward the posterior; posterior end 
narrowly rounded, extended medially.
Dorsal view somewhat arrow-shaped with greatest width 
in the posterior half. Outline acute anteriorly becoming 
broadly convex, and then slightly concave posterior of 
the ala.
Surface finely pitted in the anterior and posterior, 
more coarsely pitted centrally where the pattern is more 
reticulate. Ventrolateral area dominated by a weakly 
rimmed ala that begins at the subcentral tubercle. Pits 
arranged longitudinally ventral of the ala. Normal pores 
fairly large.
Left valve hinge consists of terminal sockets that 
open ventrally and a long crenulate median bar that 
has terminal tooth-like development, especially anteriorly. 
Muscle scar appears to consist of a vertical row and a 
frontal scar. Inner lamella moderately broad and appears 
to have a small anteroventral vestibule.
Dimensions - Figured left valve, L.: 0.21 mm, H: 0.12 
mm, W: 0.06 mm.
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Remarks - The taxonomic position of this species is 
unknown.
Material - 16 valves.
Distribution - This rare form, which occurs at four 
stations in the calcarenitic pelite of the North Paria- 
Trinidad shelf, shows a tentative significant lithology 
effect. In addition, the occurrences are from water 
depths less than 68 fathoms (126 m.).
Ostracode sp. D 
PI. 9, fig. 15
Diagnosis - A group of uncertain generic designation 
consisting entirely of molts that are characterized by a 
subquadrate carapace with a pitted surface that tends 
toward the development of ridges or reticulation.
Description - Carapace subquadrate with greatest 
height at the anterior cardinal angle. Anterior end 
broadly and obliquely rounded, keel-like; dorsal margin 
straight, converging toward the posterior ; ventral 
margin sinuate, slightly concave anterior of midlength 
and keel-like posteroventrally, posterior end nearly 
vertical above midheight, rounded into the ventral margin 
below.
Dorsal view elongate, ovate with bluntly rounded ends; 
width nearly equal throughout most of the length.
Surface pitted, tending toward reticulate development.
Left valve hinge consists of elongate sockets and an
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elongate median bar. Muscle scar consists of a vertical 
row of four scars and a frontal scar.
Dimensions - Figured left valve, L: 0.35 mm, H: 0.21
mm.
Remarks - This form consists entirely of molts that 
could not be positively matched with any of the adults in 
the study• material. The molts probably belong either to 
the Leptocytheridae Hanai or to Cytheromorpha, Hirschmann. 
They are closest in shape to the species of 
Callistocythere that occurs in the study area.
Material - 1 carapace, 5 valves.
Distribution - This rare form is present at only six 
stations, all of which occur in the East Trinidad area or 
on the Orinoco shelf.
Ostracode sp. E 
PI. 9, fig. 16
Diagnosis - A species of uncertain generic designation 
consisting entirely of molts that are characterized by an 
elongate, subrectangular carapace that is weakly lineated.
Description - Carapace elongate, subrectangular with 
greatest height in the anterior half. Anterior end broadly 
rounded; dorsal margin straight, converging posteriorly; 
ventral margin straight, converging posteriorly; posterior 
end broadly rounded.
Dorsal view convex with fairly equal width throughout 
most of the length; ends acutely rounded. Slight
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depression occurs dorsally near midlength.
Surface smooth, with some weak longitudinal lineations 
that converge posteriorly.
Hinge appears to be lophodont.
Dimensions - Figured left valve, L: 0.34 mm, H: 0.18 
mm, W: 0.08 mm.
Rema-rks - The taxomonic position of these molts is 
unknown, as they could not be assigned to any of the adults 
in the study material.
Material - 1 carapace, 30 valves.
Distribution - This form, which is present at 9% of 
the stations, shows a significant preference for depths 
less- than 55 fathoms (100 m.).
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APPENDIX I 
ENVIRONMENTAX DATA FOR STATIONS
The following list includes the lithologic 
numeric designation, the water depth (meters), and the 
distance from shore (kilometers) for the stations, 
latitude and longitude are given for the washed residue 
stations, where such data was supplied.
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Station Latitude N Longitude W Litho. Depth Distance
292 3 150 62
293 3 150 53
294 3 155 43
295 3 121 35
1000 11029* 62°44’30" 3 73 85
1001 11022’ 62°44’30" 3 63 72
1002 11°13'30” 62°44’12" 3 60 57
1003 11°06'18" 62043’30" 3 49 44
1004 11°03’ 62°43*12" 3 48 36
1005 11°00’ 62043’ 3 48 32
1006 10057’ 62o42’30" 3 59 25
1007 10°54’l8" 62°42' 1 59 22
1009 10«49’ 62°4l’12" 1 73 13
1010 10°47* 62°4l* 1 55 9
1011 11002,30” 6l°43’ 1 121 32
1012 IO057* 61° 4i* 1 117 25
1013 IO052* 61039* 1 117 16
1014 10046*30" 61037* 1 50 9
1016 10044*30*’ 62012* 1 102 6
1018 10057* 62006* 1 102 25
1020 11011’ 62004’ 1 139 53
1021 11016’12" 62006’ 3 146 63
1026 10000*30" 60° 04» 6 183 107
1027 9058*18" 60o09'42" 6 10 6 96
1028 9055*30" 60°15* 5 90 84
1029 9052*30" 60o20,48” 5 73 75
1030 9050 • 60026*18" 4 62 64
1033 9°43 *12" 60°43 *42" 1 48 33
1035 9040*18" 60°51’24" 2 29 20
1036 9o38’30" 60055*30" 2 18 13
1037 6 210 120
1038 6 10 5 102
1039 5 90 90
1040 9030*30" 60°05*45" 4 76 73
1041 4 63 62
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Station Latitude N Longitude W Litho. Depth Distance
1042 1 47 52
1044 2 18 38
1045 9°07'30" 60027*12" 2 11 32
1046 6 183 88
1047 3054.30" 59°11* 5 93 67
1048 8°48' 59017. 5 69 54
1050 1 25 22
1051 8°31' 59°32* 2 11 11
1052 8°31 • 59023* 1 18 22
1054 5 73 60
1055 8°55* 59004* 5 88 77
1056 6 70 93
1058 5 63 86
1059 5 48 75
1060 5 37 64
IO63 5 25 43
1067 7°21* 53012* 2 15 32
1068 2 15 40
1073 4 18 40
1074 5 25 60
1075 5 35 82
1076 5 40 91
1077 5 54 100
1079 6 150 81
1080 5 50 50
1081 4 37 42
1082 2 25 36
1084 8013* 59004* 2 11 22
1086 5 150 103
108? 5 98 95
1088 5 83 85
1089 4 65 76
IO90 1 57 67
1091 1 55 62
1092 * 1 40 43
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Station Latitude N Longitude W Litfao. Depth Distance
1093 8° 53* 60°09’ 2 11 29
109^ 9°00* 60°l4* 2 16 40
1095 9°08* 6o°19’ 2 20 53
1096 9°l6' 60°25* 2 26 39
1098 9° 30* 60°39' 2 18 23
1099 9°34* 60°48' 2 18 16
1101 1 37 27
1102 9° 53’ 60052’ . 1 54 32
1103 10°04’ 60°59’ 4 49 14
1104 10°30’ 60°20* 6 179 71
n o  5 10026’30" 60°27' 4 81 58
1106 10023* 60°34’ 4 63 45
1107 IO019* 60°40* 4 51 32
1108 10°15* 60°47* 7 44 23
1109 1QO10’ 60052’ 4 44 15
1142 4 53 33
1143 1 55 49
1144 2 18 32
1146 1 55 49
1147 1 65 56
1149 5 85 75
1150 5 91 79
1153 6 190 89
1156 8036’ 58035’ 5 93 82
1157 8033. 58035* 5 77 80
1158 8° 27* 58°35’30" 5 65 73
1159 5 55 63
1160 8026’ 58030* 5 63 78
1161 5 47 73
1162 5 34 64
1164 4 24 51
1165 2 18 38
1166 7°51* 57°37* 5 65 113
1167 5 95 117
1168 6 125 128
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Station Latitude N Longitude W Litho. Depth Distance
1169 6 183 130
1171 6 120 95
1172 5 I83 108
1173 9027*30" 59*40' 5 183 106
1174 9° 28* 59*4-8' 5 86 102
1175 4 90 91
1176 6 105 104
1178 6 150 106
1179 100 53' 60*17*30" 7 154 73
1181 10°4-5* 60*28* 5 61 40
1182 1004-3* 60*35* 7 42 32
1183 1004.3* 60*37* 8 24 32
1184 10*39*30" 60*4-3*12" 7 44 26
1185 IO036* 60*49* 5 44 22
1188 10-032’ 60*56*18" 5 29 8
118? 11° 14-* 60*27*06" 5 212 12
1188 110 08*36" 60*32* 5 79 11
1189 11*04*06" 60*36*12" 5 77 11
11.90 11*00*30" 60*40*18” 5 60 20
1191 10*57*12" 60*44*42" 7 49 19
1192 10*53*54-" 60*49*12” 7 39 15
1193 10*50*30" 60*53*36" 5 37 . 4
1194 10*59*18" 60*47*18" 7 62 13
1195 10*05*48" 60*58*36" 3 20 5
1196 10*59*12" 60*58*30" 3 81 18
1197 11*08*24-" 60*58* 3 73 16
1198 11*15*48" 60* 57* 3 113 21
1199 H 025* 60*56* 3 183 25
1200 11*19*36" 60*54*48" 3 126 15
1201 11*15* 30 " 60*50*24" 7 65 6
1202 11*29' 61*20’48" 3 187 76
1203 11*21' 61*20*30" 3 156 60
1204 11*13* 61*21* 1 139 45
1206 10*58* 61*24* 1 99 21
120? 10*52*12" 61*24* 1 81 10
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Station Latitude N Longitude W Litho. Depth Distance
1208 10°49* 61°22*48” 1 51 5
1210 10°20' 62°31*48” 3 73 69
1211 11°12* 62°30' 3 77 53
1213 11°01* 62°28' 3 73 32
1214 10053.30" 62«24* 3 81 28
1215 10°47*42” 62°23* 1 88 11
1216 10o43'48" 62°22*30” 1 75 3
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APPENDIX II 
SPECIES OCCURRENCES
The following list includes the number 
of specimens of the analyzed taxa occurring at each 
of the stations, as well as the total number 
of specimens per station.
A key to the alphabetically arranged taxa is included.
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4. Argjlloecia s p . 1
5. Argilloecia sp. 2
6. Argilloecia s p . 3
7. Argilloecia sp. 4
8. Aurila conradi aff. A. conradi conradi









18. Bythoceratina sp. aff. B. scabra
19. Bytfcoceratina so. 1
20. Bythoceratina sp. 2
21. Bytbocypris cf. B. tenera
22. Bytho cytbere sp.




27. Costa? santacruc ensi s
i\> 00 Costa yariabilocostata laticostata
29. Costa yariabilocostata recticostata
30. Costa yariabilocostata molts
31. Cytherella sp. aff. C. polita
32. Cytherella sp. aff. C. pulchra
33. Cytherell oidea umbonata
3^. Cytfcerelloidea sp. 1
35. Cytherelloidea sp. 2
36. Cytherelloidea molts
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37* Cytheroma cf. C. variahilis
38. Cytheromorpha naracastanea
39* Cytheropteron sp. aff. C. hamatum
40. Cytheropteron leonensis
41. Cytheropteron sp. aff. C..mexicanum
42. Cytheropteron palton
43. Cytheropteron sp. aff. C. wardensis
44. Cytheropteron sp. 1
45. Cytheropteron sp. 2
46. Cytherura luciae 
4?. Cytherura maya
48. Cytherura swaini
49. Cytherura sp. 1
50. Cytherura sp. 2
51. Cytherura sp. 3




56. Eucytdierura sp. aff. E. gihfrera
57. Eucytherura sp. 1 "
58. Eucytherura sp. 2 
59 * Eucytherura. sp. 3








68. TGangarina ancyla 
69 . Eangarina depressa
70. Kangarina sp. aff. K. fieldsae
71. Krithe dolichodeira
72. Krithe cf. K. producta
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73• Krithe sp.
74. Krithinid molts 
75* Loxoconcha avellana 
76. Loxoconcha banesensis 
77- Loxoconcha dorsotuberculata 
78. Loxoconcha suhoculocrista 
79* Macrocyprina sp. 1
80. Macrocyprina cf. M. tenuicauda
81. Macrocyprina sp. 2
82. Microcytfaere howei
83. Microcythere sp. 1
84. Microcythere sp. 2
85. Munseyella sp. cf. M. minuta
86. Munseyella sp.
87. Neomonoceratina mediterranea
88. Occultocythereis angusta 
89 . Orionina serrulata
90. Pad ienborchelllna? sp.
91. Paracypris? sp.
92. Paracythere sp.
93. Paracytheridea edwardsi 
' 94. Paracytheridea tschoppi
95* Paracytheridea sp.
96. Paradoxostoma artum 
97* Paradoxostoma sp.
98. Paralcrithe sp. aff. P. vermunti
99. Parakrithella reniformis
100. Paranesidea gigacantha
101. Paranesidea cf . P. tuberculata
102. Pellocistoma cf. P. magniventra
103. PhLyctocythere sp.
104. Polycope sp. aff. P. maculata
105. Polycope sp. 1
106. Polycope sp. 2
107. Pontocypris cf. P. dreikanter
108. Propontocypris? sp.
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109. Pseudoc eratina droogeri
110. Pseudocytfaere sp. cf. P. caudata
111. Pterygocythereis sp.
112. Puriana sp. aff. P. rugipunctata 
113* Radimella cf. R. confragosa form A 
114. Saipanetta sp.
115* Sclerochilus contortellus
116. Sclerochilus cf. Paradoxostoma elongata
117* Semicytherura arayaensis
118. Semicytherura sp. 1
119* Semi cytherura sp. 2
120. Semi cytherura sp. 3
121. Semi cytherura sp. 4
122. Tetragonodon cf. T. ctenorhynchus 
123- Trachyleberidea sp. 1
124. Trachyleheridea sp. 2
125. Trachyleheridea sp. 3
126. Trachyleberis hermudezi crehripustulosa
127. Triangulocypris laeva
128. Triehelina sertata
129. Xestoi-eberis cf. X. communis
130. Xestoleberis sp . 1
131. Xestoleberis sp. 2
132. Xestoleberis sp. 3 
133* Xestoleberis sp. 4 
134. Xestoleberis sp. 5
135- Xiphichilus cf. X, tenuissimoides
136. Xiphichilus? sp.
137. Ostracode sp. A
138. Ostracode sp. B 
139- Ostracode sp. C
140. Ostracode sp. D
141. Ostracode sp. E
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APPENDIX III 
MEAN SQUARES FOR ANALYSES OF VARIANCE
The following list gives the mean squares 
for idle analyses of variance for the species and genera 
as listed in the key in Appendix II.
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APPENDIX IV 
MEANS FOR TRANSECT AND LITHOLOGY EFFECTS
The following list includes the transect and 
lithology means of the analyzed taxa, 
as listed in the key in Appendix II.
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APPENDIX V 
DISTRIBUTION CHARTS
The following charts give previously reported 
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Cytherella polita 
C. sp. aff. C. Pulchra 
Bairdia bradyi Parakrithe vermanti 
Ulunseyella minuta 3radleya ex. gr. dictyon 
Orionina serrulata Trachyleberis bermudzi 
crebripustulosa Cativella sp. aff. C.semi translucens 
Costa santacrucensis C. variabilocostata 
laticostata C. variabilocostata 
recticostata Puriana rugipunctata 
Basslerites minutus Semicytberura arayaensis Kanaarina ancyla Hemi cytberura cranekeyensis
Loxoconcha baneseasis 
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Cytherella polita 
C. sp. aff. C. pulchra Bairdia bradyi 
3. longisetosa ?Triangulocypris laeva 
Macrocyprina decora Argilloecia posterotruncata 
Parakrithe vermunti 
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C. variabilocostata recticostataPuriana rugipunctata 
3asslerites minutus 
Cytherura luciae C* swaini
Semi cytherura arayaensis 
Kangarina abyssicola K. ancyla K. fieldsaeHemi cytherura cranekeyensis 
Sucytherura compiexa Cytheropteron sp. aff.C. hanatum 
C. palton C. renzi
Loxoconcha avellana L. banesensis 
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Cytherella polita C. sp. aff. C. pulchra 
Bairdia bradyiB. longisetosa ?Tnangolocypris laeva 
Macrocyprina decora 
Pontocyris dreikanter 
Krithe sp. aff. K. producta 
Parakrithe veraanti 
Gangamocytheridea dictyon 
Callistocythere sp. aff. C. crispata ■'Tuns eye 11a minutaBradleya ex. gr. dictyon 
Caudites nipeensisC. obliquecostatus 
Crionina serrulata 
Jugosocythereis parmosa Heraamtes homibroold Trachyleberis bermudezi
crebripustulosa Cativelia sp. aff. C. semitransducers Occultocythereis angusta 
Costa? santaerucensis C. variabilocostata recticostata 
Purlana ragiptmctata Aabocytherre kei.ii Basslerites annutos 
Cytherura swaini Sem cytherura arayaensis 
Kangarma abyssxcola X. ancyla
Hemi cytherura cranekeyensis Bucytherura complexa 
Cytheropteron leonensis C. palton C.. renzi 
C. sp. 2
Paracytheridea tschoppi Neomonoceratina mediterranea 
Loxoconcha banesensis 3ytho ceratina binodosa _B- scabra
Pseadoceratina droogeri 
Paradoxostoma artum Pelluscistoma magniventra
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Cytherella polita 
C. sp. aff. C. pulchra 
Bairdia bradyi Macrocypnna decora Argilloecia posterotruncataKrithe dolichodeira 
Parakrithe vermunti 
IJunseyella minuta 
Bradleya ex. gr. dictyon Trachyleberis bermudezi 
crebripustulosa Cativella sp. aff. C.semitranslucens 
Costa? santaerucensis Hemi cytherura cranekeyensisSucytherura complexa Cytheropteron leonensis 
C. renzi
Paracytheridea tschoppi Loxoconcha banesensis 
Bythoceratina scabra Pellucistoma magniyantra
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C. polita var.C. sp. aff. C. pulchra 
Bairdia bradyi 3. longisetosa 
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Cytherella polita 
C. sp. aff. C. pulchra 
3airdia longisetosa Triangulocypns laeva 
Macrocyprina sp. aff. M.
decora M. sp. aff. M. maculata 
Pontocypris dreikanter Krithe dolichodeira Parakrithe vermunti 
Gangamocytheridea dictyon Munseyella ninuta 
Aurila conradi 
Radimella congragosa form A 
3radleya ex. gr. dictyon Caudites nipeensis 
Orionina serrulata 
Jugosocythereis pannosa irermanites hornihrookl~ 
Qcculiocythereis angusta 
Puriana rugipunctata 
Cytherura raadshooyeni C. swaini
Hemicyfcherura bradyi 
H. cranekeyensis Cytheropteron mexicanun 
Paracytheridea tschoopi 
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Cytherella polita 
C. sp. aff. C. pulchra 
Bairdia bradyi 3. longisetosa 
Krithe dolichodeira Aurila sp. aff. A. cicatricosa 
Sradleya ex. gr. dictyon 
Orionina serrulata Jugosocythereis pannosa 
Herman!tes homibrooki 
Hemicytherura cranekeyensi s Cytheropt eron renzi 
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APPENDIX VI 
DISTRIBUTION MAPS
The following figures indicate, for each taxon, the 
stations at which occurrences are present. Such stations 
are marked by a solid circle.
The maps are arranged according to the taxonomic ordering
of the taxa.
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PLATE I
Figured specimens on deposit 
in the H. V. Howe Collection
Figure
1 Polycope sp. aff. P. maculata Muller. Left valve, 
station 1175, X 88.
2 Polycope sp. 1. Left valve, station 1158, X 147.
3 Polycope sp. 2. Right valve, station 1055» X 135.
4 Tetragonodon cf. T'. ctenorhynchus (Brady). Left 
valve, station 1202, X 59.
5 Saipanetta sp. a - Left valve, station 104-7,X I09. b~- Dorsal view of same valve, X 144.
6 Cytfaerella sp. aff. C. polita Brady, a - Rightvalve, a male, station 114-7, X 112. b - Carapace, 
dorsal view, a male, station 1030, X 106.
7 Cytherella sp. aff. 0* polita Brady, a - Right
valve, a female, station 1027, X 75* b - Dorsalview of same valve, X 66.
8 Cytherella sp. aff. C. pulchra Brady, a - Left valve, a male, station 1206, X 78. b - Dorsal view 
of same valve, X 97.
9 Cytherella sp. aff. C. pulchra Brady, a - Right
valve, a female., station 1184, X 82. b - Dorsalview of same valve, X 74.
10 Cytherelloidea umbonata Edwards. Carapace, left 
valve view, station 1182, X 65.
11 Cytherelloidea sp. 1. Left valve, station 1021,
T W 7
12 Cytherelloidea sp. 2. Right valve, station II85,
X 91.
13 Bythocypris cf. B. tenera Breman. Left valve, 
station 1202, X 91.
14- .Anchistrochel'es sp. a - Right valve, station 1195, 
X 74. b - Right valve, a molt, station 1195,
x 115.
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission



















Triangulocvris laeva (Puri), a - Left valve, a 
male, station 1027, X 52. b - Left valve, a 
female, station 1109, X 59*
Bairdia cushmani (Tressler). a - Carapace, right 
valve view, a female, station 1173* X 47. b - 
Right valve, internal view, a female, station 1029, 
X 47.
Bairdia sp. aff. B. bradyi van den Bold, a - Right valve, station 1183, X 66. b - Internal 
view of same valve, X 59*
Bairdia dinochelata Komicker. Right valve, 
station 1188, X 72.
Paranesidea gigacantha (Komicker). Carapace, right valve.view, station 1183, X 47.
Bairdia longisetosa Brady . Carapace, right valve 
view, station 1183, X 55*
Triebelina sertata Triebel. Left valve, a molt, 
station 1002, X 132*
Paranesidea cf. P. tuberculata (Brady). Right 
valve, station 1213, X 101.
Hav«Twyrdia sohni Keij. Left valve, station 1183,
X 59.
Paracypris? sp. Left valve, station 1002, X 132.
Macrocvorina sp. 1. Carapace, left valve view, station 1183, X 40.
Macr ocyprina cf.. M- tenuxcauda (Brady) * Right 
valve, station 1055* X 38.
Propontocvpris? sp. Left valve, station 1206,
x 132.
Pontocypris cf. P. dreikanter (Coryell and Fields). 
Left valve, station 1195* X 66.
Macrocvprina sp. 2. Right valve, station 1202,
x 156.
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1 Argilloecia sp. 1. Left valve, station 1106,
x 103.
2 Eucythere sp. Left valve, station 1104, X 133.
3 Argilloecia sp. 2. Left valve, station 1105,x 123.
4 Argilloecia posterotruncata van den Bold. Carapace 
left valve view, station 1012, X 123•
5 Argilloecia sp. 4. Left valve, statical 1003,
X 115.
6 Argilloecia sp. 3* Right valve, station 1202,X 101.
7 Krithe dolichodeira van den Bold. Right valve, a 
female, station 11.87, X 91*
8 Krithe cf. K. producta Brady, a - Left valve, 
large morph, a male, statical 1202, X 59* h - Left valve, small morph, a female, station 1021,
X 79*
9 PsrraTrrjthe sp. aff. P. vermunti (van den Bold). a - Right valve, a female, station 1208, X 132. 
h - Carapace, right valve view, a male, station 1018, X 103.
10 Paralrithella reniformis (Brady). Right valve, 
station 1012, X 97*
11 Krithe sp. a - Left valve, station 1159, X 112.h - Right valve, station 1159, X 109. c - Carapace 
dorsal view, station 1159, X 112.
12 CallT•crtocythere sp. aff. C. n. sp. A Whatley and 
Moguolevsky. a - Right valve , station 1107, X 132. h - Carapace, dorsal view, stain.on 1030, X 132.
13 Gangamocytfaeridea dictyon van den Bold. Left 
valve, statical 1029, X 138.
14 Munseyella sp. cf. M. minuta (van den Bold). Carapace, right valve view, station 1000, X l4l.




15 Munsevella sp. a - Left valve, station 1206,
X 162. b~~- Carapace, dorsal view, station 1206, 
X 150.
16 Heraanites hornibrooki (Puri). Left valve, 
station II85, X 100.
17 Bradleya dictyon (Brady)?. Left valve, station 
1001, X 65.
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1 Aurila sp. aff. A. cicatricosa (Reuss). Right 
valve, station 1047, X 82.
2 Ra.riimel.la cf. R. confragosa form A van den Bold, 
a - Left valve, station 1183, X 84. b - Right valve, a molt, station 1200, X 84.
3 Aurila conradi aff. A. conradi conradi (Howe and 
McGuirtTI Carapace, right valve view, station 
1029, X 82.
4 Orionina serrulata (Brady). a - Right valve,
station 1198* X 87. b - Carapace, right valve 
view, large specimen, station II83* X 69.
5 Trachvleberidea sp. 1. Left valve, statical 1185,
X So.
6 Jugosocvthereis pannosa (Brady). Left valve, 
station 11S3, X 71*
7 Caudites nipeensis van den Bold. Carapace, right 
valve view, statxon 1182, X 115*
8 Cativella pullevi Teeter. Left valve, station
1103, X 75*
9 Trachvleberidea sp. 3* Left valve, a molt,
station 1173* X 79*
10 Caudites obliquecostatus van den Bold. Carapace,
right valve view, statxon II85, X 91*
11 Trachvleberidea sp. 2. Right valve, station 1156,
X 83.
12 Occuitocvtherexs angusta van den Bold. Left
valve, station 1203 , X 88.
13: Basslerites minutas van den Bold. Left valve,
statical 1196, X 128,
14 Trachyleberis; bermudezi crebripustulosa van den Bold, Rxght valve, a molt, statxon IO37, X 66.
15 Puriana sp. aff. P. rugipunctata (Ulrich and Bassler). Caraoace, right valve view, station 
1182, X 91*




16 Echinocythereis sp. Left valve, a molt, station 
1203, X 118.
17 Ambocvthere kei.ji van den Bold. Carapace, right 
valve view, station 1029> X 118.
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1 Costa? santacrucensis van den Bold, a - Left 
valve, a molt, station 1215* X 88. b - Left 
valve, station 1011, X 68.
2 Costa variabilocostata laticostata van den Bold. Left valve, station 1001, X 68.
3 Costa variabilocostata recticostata van den Bold, 
a - Left valve, station 1001, X 82. b - Carapace, right valve view, large specimen, station 1055»
X 68.
4 Ptervgocvthereis sp. a - Left valve, station 1109, X 62. b - Dorsal view of same valve, X 65.
5 Cvtherura luciae van den Bold, a - Carapace, 
right valve view, a male, station 1157* X 121- b - Right valve, a female, station 1003, X 109*
6 Cvtherura swaini van den Bold. Carapace, right 
valve view, station 1159, X 171.
? Cvtherura sp. 1. a - Right valve, a female,
statxon 1003, X 144. b - Right valve, a male,
statical 1003, X 157* c - Dorsal view of same
male valve, X 14-7. d. Dorsal view of same
female valve, X 132.
8 Cvtherura sp. 2. Right valve, station 1160,
X 185.
9 Cvtherura mava Teeter, a - Left valve, a female,station 1001, X 112. b - Left valve, a male,
station 1002, X 103.
10 Cvtherura sp. 3. Left valve, station 110^, X 179*
11 Headrcvthegura bradvi (Puri).. Right valve,station 1197, X 130.
12 cvtherura cranekeyettsis Puri. Right valve,
station 295, X 153 *
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1 Eucytherura complexa (Brady). Left valve,
station 1000, X 173*
2 Eucytherura sp. 1. a - Right valve, station 292,
X l44. b - Dorsal view of same valve, X 159*
3 Eucytherura sp. aff. E. gibbera Muller, a - Left
valve, station 1105» X 196. b~~- Dorsal view of
same valve, X 238.
4 Eucytherura so. 3. Left valve, station 1021,
X 221.
5 Eucytherura sp. 2. a - Left valve, station 1102,
X 24?. b - Carapace, dorsal view, station 1102,
X 241.
6 Eucytherura sp. 4. Left valve, station 1197»
X 197.
7 cytherura arayaensis van den Bold. Carapace,
rxght valve view, statxon 1102, X 147.
8 Semxcytherura sp. 2. Left valve,, station 295*
X 141.
9 Sgrnicytherura sp. 1. Left valve, station 1021,
X 144.
10 TTgregfl-rina ancylavan den Bold. Carapace, right 
valve view, station 1030, X 162.
11 SgTnTfyp-frherura so. 3. Left valve, station 1021,
x 152.
12 Sgmlr>.y±herura sp. 4. Left valve, station 1001,
X 179-
13 TTg-nggabvssicola (Muller). Left valve, 
station 1203, X 143.
14 Paijenborchelling? sp. Left valve, station 1203, 
X 206.
15 vg-ngg-ri-ng sp. aff. X. fieldsae van den Bold.
a - Left valve, a female, station 1202, X l4l. 
b - Left valve, a male, station 1201, X 153-




16 TCa-nga-rina denressa van den Bold. Left valve, 
station 1001, X 159•
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1 Cytheropteron pal ton van den Bold, left valve, 
station 1040, X 100.
_ ’
2 Cytheropteron leonensis Puri. Left valve, station 1000, X l4?.
3 Cytheropteron sp. aff. C. hamatum Sars. Right valve, station 1204, X 112.
4 Cytheropteron sp. aff. £. mexicanum Laurencich.
Left valve, station 292, X 112.
5 Cytheropteron sp. 2. Left valve, station 1014,X 115.
6 Cytheropteron sp. aff. _C. wardens!s Puri. Right 
valve, statical 1192, X 91-
7 Paracytheridea tschoppi van den Bold. Right 
valve, station 1183, X 88.
8 Neomonoceratlna mediterranea (Ruggieri).
Right valve, a molt, station 1093, X 173*
9 Cytheropteron sp. 1. Right valve, station 1207,
X 103.
10 Paracytheridea sp. a - Left valve, station1202, X 188. To - Dorsal view of same valve, X 173*
11 Paracytheridea edwardsi Teeter. Right valve, a 
molt, station 1197» X 132.
12 Loxoconcha avellana (Brady). Carapace, right valve view, station 1182, X 100 .
13 Loxoconcha dorsotuberculata (Brady) . Carapace, 
right valve view, station 1182, X 85.
14 Loxoconcha suboculocrista Teeter. Carapace, right valve view, station 1192, X 88.
15 CytheromorPha paracastanea Swain. Right valve, 
slation 1189, X 119 -
16 Loxoconcha banesensis van den Bold. Carapace, 
right valve view, station 1055* X l4l.




17 Loxoconcha wilberti Puri. Carapace, right valve
view, station 119 *̂ X 85*
18 Phlyctocythere sp. a - Left valve, a female,
stain.on 1189, X 100. b - Left valve, a male,station 1189, X 100. c - Dorsal view of same
male valve, X 115*
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1 Bvthocvthere sp. a - left valve, station 1204,
X 85- b - Dorsal view of same valve, X 103.
2 Bythoceratina sp. aff. B. scabra van den Bold.a - Right valve, station 1206, X 82. b - Dorsal 
view of same valve, X 85.
3 Pseudoceratina droogeri van den Bold. Right 
valve, station 1030, X 79*
4 Bythoceratina binodosa van den Bold. Left 
valve, station 1182, X 100.
5 Bythoceratina sp. 1. a - Left valve, station 1030, X 85. b - Dorsal view of same valve, X 79*
6 Bythoceratina sp. 2. a - Right valve, station
1029, X 100. b - Dorsal view of same valve, X 100.
7 Pseadocythere sp. cf. P. caudata Sars. Right
valve, station 292, X 100.
8 Xiphichilus of-. X. tenuissimoides Swain. Left 
valve, station 1202, X 71 •
9 Baltraella sp. a - Left valve, station 1030,
X 69. b - Dorsal view of same valve, X 82.
10 Paradoxostoma artum van den Bold. Left valve, 
station 1202, X §6.
11 Sclerochilus cf. Paradorostoma elongate Puri. 
a - Right;-valve, station 1027, X 100.
b - Internal view of same valve, X 106.
12 p«aTludstoma cf. P. magniventra Edwards. Left 
valve, station 11F6* X 97 •
13 Paradoxostoma sp. Right valve, station 1182,
x 123.
14 Xrpbichil-us? sp. Carapace, left valve view, 
station 1197, X 121.
15 Sclerochilus contortellns Swain. Right valve,
? a male, station 1202, X 94.
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1 Microcythere howei (Puri), a - Left valve, 
station 1004, X 174. b - Internal view of same 
valve, X 191.
2 Cytheroma cf. C. variabilis Muller. Right valve,
station 1030, X 106.
3 Microcythere sp. 2. Left valve, station 1197»
X 179.
4 Microcythere sr. 1. Right valve, station 1005,
X 22 ̂.
5 Paracythere sp. a - Right valve, station 1004,
X 179* b - Carapace, dorsal view, station 1004, X 221.
6 Xestoleberis cf. X. communis Miller. Left
valve, station lO??, X 139.
7 * Xestoleberis sp. 1. Right valve, station 1190*
X 119-
8 Xestoleberis sp. 3* Right valve, station 1027,X 122.
9 Xestoleberis sp. 2. Right valve, station II83,
X 135.
10 Xestoleberis sp. 4. Left valve, station 1182,
X 129.
11 Xestoleberis sp. 5- left valve, station 1027,X 110.
12 Ostracode sp. B. a - Left valve, station 1199,X 209. b - Carapace, dorsal view, station 1012,X 200 .
13 Ostracode sp. A. Right valve, station 1158,
X 112.
14 Ostracode sp. C. Left valve, station 1021,
X 235-
15 Ostracode sp. D. Left valve, station 1186,
X 144.




16 Ostracode sp. E. Left valve, station 1195*
X l4l.
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1 Argilloecia sp. 1. Left valve, internal view, 
station 1106, X 108.
2 Argilloecia sp.- 2. Left valve, internal view,
statxon 1105, X 138.
3 Argilloecia sp. 3. Right valve, internal view,
statxon 1202, X 110.
^ Krithe sp. Right valve, internal view, station 
1159, X 124.
5 Parakrithe sp. aff. P. vermunti (van den 3old). 
Right valve, internal, view, a female* station 1208, X 128.
6 Trachvleberidea sp. 1. Left valve, internal
view, station 1185, X 96.
7 Trachvleberidea sp. 2. Right valve, internalview, station 1156, X 84.
8 Eucytherura sp. 2. Left valve, internal view,
station 1102, X 226.
9 Cytherura sp. 1. Right valve, internal view, a female, station 1003, X 157.
10 Eucytherura sp. aff*. E. gibbera Muller: Left valve, internal view, statxon 1105* X 208.
11 . Eucytherura sp. 1. Right valve, internal view,
station 292, X 163.








1 spmifiv-bherura sp. 2. Left valve, internal 
view, station 293* X 176.
2 Semicvtherura sp. 1. Left valve, internalview, station 1021, X 176.
3 Pai.iehborcheLlina? sp. Left valve, internalview, station 1202, X 236.
h Cytheropteron sp. 1. Right valve, internal
view, station 1207, X 112.
5 Cytheropteron sp. 2. Left valve, internal
view, station 101^, X 128.
6 Phlyctocythere sp. Left valve, a female, internal view, station 1189, X 128.
7 Paracytheridea sp. Left valve, internal view, 
station 1202, X 202.
8 Bythocythere sp. Left valve, internal view, 
S"tetion 1204, X 90 .
9 Bythoceratina sp. aff. B. scahra van den Bold. Right valve, internal view, station 1206, X 102.
10 Bythoceratirta sp. 1. Left valve, internal view, station 1030, X 80.
11 Bythoceratina sp. 2. Right valve, internal 
view, station 1029, X 109.
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1 Baltraglla sp. left valve, internal view, 
station 1030, X 76.
2 Pseudocythere sp. cf. P. caudata Sars. Right 
valve, internal view, station 292, X 131*
3 Cvtheroma cf. C. variabilis Muller. Rightvalve, internal view, station 1030, X 115*
k Pellucistoma cf. P. magniventra Edwards.Left valve, internal view, station 1186, X 107•
5 Xestoleberis cf. X. communis Miller. Left
valve, internal view, station 10^7* X 159-
6 Xestoleberis sp. 3. Right valve, internal 
view, station 1027, X 1>F.
7 Xestoleberis sp. k. Left valve, internal
view, statical 1182, X 131 •
8 Xestoleberis sp. 5* Left valve, internal
view, station 1027, X 128.
9- Ostracode sp. S. Left valve, internal view,
station 1199* X 227•
10 Ostracode sp. C. Left valve, internal view,
station 1021, X 282.
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